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HE  Authors  of  Original  Piipers  and  Communications 
in  the  present  Volume  are^  Mr.  Charles  Sylvester;  J.  S. 
TrailU  M.  D. ;  Mr.  Richard  Winter ;  Philommatos ;  A 
Chemist;  J.  G.  C;  William  Henry,  M.  D,;  Thomas 
^uomson^    M,  D.  F.  R.  S.  E.;    Mr,  William  Skrimsbire> 

fun.;     John    Gough     Esq.;     G.    S.  Gibbes,     M.    D.; 

V.  R.  D.;  Joseph  Reade,  M,  D, ;  Mr.  Donovan;  Mr. 
'Barraud;  Dytiscus;  J.  Garnett^  Esq.;  The  Rer.  T. 
Vince,  Professor  of  Astronomy  at  Cambridge ;  and  Fre- 
derick  Stroraeyerj  M.  D.  Professor  at  Gottingcn. 

Of  Foreign  Works,  M.  La  Lande  ;  J.  Carradori  de 
M.  D.;  M.  DecandoUe;  M.  Tromrasdorff;  M. 
ihardi;  M.  Rubiquet;  M.  Chevreul ;  M.  C.  A,  Cadet; 
M*  Vttuquelin;  M.  Boullay;  M.  Hisinger;  M.  Berzelius; 
Irl.  Thenard;  Dr.  Berger;  Mr.  Adolphus  Ledhuv\ 

And  of  British  Memoirs  abridged  or  extracted,  Mr, 
mvis;  Humphry  Davv,  Esq.  F.  R.  S,  M.  R.  I.  A.;  Wil- 
Ifam  Hasledine  Pep>s,  Esq.;  Right  Hun.  Sir  Joseph 
Uanks^  Bart,  K.  R.  P.  R.  S.  &c.;  Thomas  Andrew  Knight, 
Esq.  F.  R.  S. ;  Evcrard  Home,  Esq.  F.  R.  S;  William 
"crschell,  L.  L.  D.  F.  R.  S. ;  William  Allen,  Esq.  F.  L.  S.; 
John  Jerome  Schroeter,  F.  R,  S.;  Mr.  Lewtn  Tusjwell; 
Dr,  Cogao;  Mr.  Robert  Hallett;  Brigade  Major  AVilliam 
Lambton;  C.  H.  Parry,  M  D.;  T.  Davis,  Esq  ;  W. 
Matthews,  Esq.;  Dr.  Anderson;  Mr.  Edward  Martin; 
\\\  II,  WoUaston,  M.  D. ;  and  W.  Roxburge,  M.  D. 

Tlie  Engravings  consist  of  L  Guide  to  the  Constc!la- 
ions;  2.  Mr.  Davis's  Machine  for  Glaziers;  3.  Mr,  Davy's 
txperimenU  on  Cialvanisui;  4.  New  Eudiomefrr  by  W, 
H.  Pepjrs,  Esq.;  5.  Experiments  on  inflected  Light,  by 
~Tr.  R,  Winter;  6  and  7.  Dr.  Hershell  on  coloured  ron- 
tentric  Ring*;;  H.  Dr.  Joseph  Readers  Calorimeter;  9. 
>le&sr9.  Allen  and  Pe[>}s  on  Carb(mic  Acid,  and  the 
Hamtmd;  10.  Mr.  Barraud'^  Mercurial  Pendulum;  II. 
J)t  Hershell  on  the  Planet  Vesta;  12.  Mr.  Tugweir« 
Method  of  Rooting  Houses;  13.  Representation  of  a 
^fmtral  Baaoo  in  South  Wales. 
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HE  great  Bear  h  ■  constcllaUoti,  wKicb  i«  always  visi- 
ble, it  is  ^ii^ily  known  from  the  4j€Tt*n  atari  of  WliK'h  it  coii-  .        .^„ .     .- 
I  liiti/nee  PI.  I*  Fig.  1).     Four  of  them  are  in  the  body  and  tl  times. 

t  the  till] ;  and  the  two  farthest  from  the  tail  «  and  C  Ursa  M^or. 
1  the  pointers,  becau&e  a  line  drawn  from  C  to  »»  If 
produced,  wiU  paft  on  to  the  pole  star,  which  i:*  about  as 
far  from  •  its  a  ift  from  19.     The  convex  aide   of  the  tail  is 
taroed  toward  the  pole. 

Caasiopeia  is  opposite  to  the  great  Bear,  the  polar  star  C  isiiopets* 
Iffaig  between  thenii  so  that  if  a  line  be  drawn  from  f  Urs« 


•  Tlia  f>ll<»w*mg  jijpcf  if  a  free  translit'on  of  al!  that  part  of  Mr.  k 
torkp  which  can  b«  of  moit  seffije  to  those,  who  have  not  tb« 
i  of  any  astronomical  inftrument«^  b;  which  thej  mnj  measure 
«jigk«y  or  ukeobservAitoos  on  the  meridian.  At  (he  fame  time,  how- 
VYcr,  tb*t  I  endeiTOured  to  fender  the  meaning  as  precisely  as  1  could,  | 
lii(»u(Hi  mynAf  at  Ub^-rty  tt»  make  iny  imill  alteniion,  whkh  would 
more  elterif  {»<»{nt  out  the  •cQie  of  the  pftSfa|C|  or  adapt  it  to  the  use  of 
y»«  Eaf  lish  rmdm. 
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Arcturtis. 


Lyra  and  Ca- 

pelU. 


Majoris  tbrouj^h  the  pole  star,  it  will  pass  throui^h  the  mid- 
dle of  Cassiopeia.  This  coa-stellatiou  con^ists  of  six  or 
'  seven  stars,  which  form  a  Y,  or,  as  some  describe  it,  a 
chair  turned  on  its  back.  This  description  is  by  no  means 
distinct,  but  there  is  little  danger  of  any  mi»tuke;  becauhe 
several  of  these  stars  are  of  the  second  ina^^nitude  (Fig.  3). 

Ursa  Minor.  The  little  Bear  is  nearly  of  the  same  form  as  the  great 

Bear,  but  the  figures  though  parallel  are  reversed  with  re- 
spect to  one  another.  The  pole  star  is  of  the  dd  magnitude 
at  the  extremity  of  the  tail,  tbe  four  next  stars  to  it  are 
only  of  the  4th  magnitude ;  but  the  two  last,  which  make 
up  the  square,  are  of  the  3d,  and  are  called  the  Guards. 
These  last  are  in  a  line  drawn  through  the  centre  of  the  great 
Bear,  perpendicular  to  its  longest  side.  • 

Arcturus,  a  star  of  the  finit  magnitude  in  Bootes,  is  dis- 
tant 31°  from  the  tail  of  the  great  Bear;  and  if  a  line  be 
drawn  through  ^  and  )t,  the  two  stars  at  the  extremity  of  the 
tail,  it  will  point  to  Arcturus. 

When  the  great  Bear  is  on  the  meridian,  Lyra  and  Ca- 
pella,  two  stars  of  the  first  magnitude,  are  seen>  one  in  the 
east,  the  other  in  the  west,  in  a  line  drawn  through  the  pole 
star,  |>erpendicularly  to  that  which  j<Mns  the  great  Bear  and 
Cassiopeia.  Capella  is  to  the  east  when  the  great  Bear  ia  - 
under  the  pole ;  and  then,  if  their  altitude  is  the  same,  it  is 
almost  equal  to  that  of  the  pole  star. 

Draco.  Draco  is  on  the  line  drawn  from  a  Ursee  Majoris  through 

the  Guai:ds  of  the  little  Bear,  between  which  and  Lyn^ 
may  be  observed  the  four  stars  in  the  shape  of  a  lozenge, 
which  form  the  head ;  the  tail  lies  between  the  pole  star  and 
^the  bo<Hy  of  the  great  Bear.  The  line  through  the  Guards 
points  to  1}  Draconis,  which-  is  nortli  of  0  and  south  of  ^ 
in  the  line,  which  is  directed  towards  the  pole  of  the  eclipr 
tic. 

Cepheus.  This  line  produced  a  little  farther  towards  J^  and  i  I>ni«i 

conis  will  pass  between  0  and  a  Cephei. 

Cygnut.  The  line  drawn  from  the  pole  star  to  these  two  last  men* 

tioned  star?  in  Cepheus  will  pass  near  to  the  tail  of  the 
Swan,  which  is  a  beautiful  object,  and  never  siuks  below  tha 
horizon  of  London. 

The  coniteUft-      Having  now  gone  through  those  constellations,  which  a^ 

'  always 


» 


^ 


Above  unr  honzon«  we  will  next  proceed  to  ttiose^  fions  Yi&il 
wiiKji  nrr  vi^iMe  m  n  winter  i*  rvertrng,  evening, 

s  ci^clock  F»  M.  in  the  months  of  Jnnuarj  orion. 
•nn  irOrUHrSt  Onou  ia  vi>»)i>le  in  the  s*>uth.  It  consists  of 
levcn  «ttir$,  four  of  wliicK  are  at  consiilerable  dlstaiicesi  from 
cMih  mlicr,  aud  id  the  ceatre  of  theai  are  three  others  of 
the  'id  mn^^nitudei  which  are  tutich  closer  and  in  u  straight 
line*  This  U  a  very  remarkable  constelhuion  aud  may  be 
e*i  irt^d  with  Fljj,  3, 

irt  the  belt  of  Orion  point  on  one  PleUdo  and 
«id«  tp  t|ie  PleifideB  awl  on  the  other  to  Sirius*  Siriu*  is  the  *>»n^- 
brightebil  of  all  the  fixed  stars,  and  h  remarkable  for  its  ra« 
diancy  and  brilliauce;  it  lien  on  U»e  south-east  of  Orion. 
The  Pleiades  are  on  the  north-west  of  Orion,  and  form  a 
group  of  mn all  stars,  which  may  be  easily  distinguished,  as 
tliey  lie  a  little  above  tie  line  drawn  through  the  three  stars 
c^r  f  Orion. 

lu  or  tlie  Bairs  eye*  is  a  star  of  the  first  magni<-  AWebar«i. 
t4ide  very  near  the  Pleiades^  aud  i»ituated  between  thecn  and 
y  the  star  tn  tlie  western  shoulder  uf  Orion, 

Procyop  or  Canii*  Minor  in  a  utar  of  the  first  niog^nitude^  Procyon. 
situated  to  Mie  no;th   of  Sinus  and   the  east  of  Orion;  it 
JlUike^  jieuily  an  equilateral  triiinglc  with  Siriu«  und  the  belt 
©f  Omn. 

The  Twins  are  two  stars  of  the  second  raagnituJe,  situ-  Gemini. 
it«d  about  midway  between  Orion  and  the  great  Bear* 
They  mmy  (d^  be  distioj^uibhed  by  drawing  a  line  from  Rt-  Rigel. 
get  [nihich  it»  3  ^^  that  of  the  four  outermost  stars  in  Orinn* 
vhiclrheit  in  tiie  south-w^^t)  through  ^  the  eusitem  star  m 
ibc  belt;  uiuce  this  will  <hrcct  us  to  the  heads  of  the  Twins: 
and  H^ia  if  we  draw  a  line  from  j^  or  f  of  Orion  to  /  an4 
$  of  the  gri^at  Bear»  it  will  pass  over  one  of  the  paws  of  the 
Bmft  and  alsj  by  the  heads  of  the  Twins.  This  same  line 
will  crOM  the  feet  of  the  Twins,  and  will  pass  very  fiear  «, 
tlie  atar  i»  the  eastern  shoulder  of  Orion*  The  feet  of  the 
Twiita  are  marked  by  Four  stars  in  a  straight  line  perpendi- 
Cttiar  to  the  direction  here  given. 

hue  flniwn  from   Rigel  through^   in  the  wefrtern  Ttaru^ 
Mer  of  Orion,  will  pass  on  the  north  through  (  a  star 
Iff  liie  third  magtiitude,  on  the  southern  horn  of  Taurus  :  it 

B  2  w 
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IS  aiboat  14^  from  7  Orioais,  or  the  same  distance  at  which 
y  Ofiosis  is  from  RVgd.  jS,  the  northern  horn  of  the  Bull* 
n  also  Called  the  loot  of  Aariga,  it  is  of  the  second  magm^ 
tadcj  and  in  the  line  drawn  from  a  in  the  eastern  shontder 
of  Orion  through  (  Tauri,  the  southern  horn*  The  ecliptic 
passes  between  the  two  horns. 

I^m.  The  Lion  may  be  recognised  hf  the  same  stars  a  and.  0 

in  the  great  Bear»  which  serve  to  point  out  the  polar  star. 
They  are  distant  about  45^  north  of  the  Lion,  which  formi/ 
a  large  trapeKinm,  in  which  there  is  a  star  of  the  first  mag- 
nitade  called  Regulus,-  or  Cor  Leonis ;  it  is  in  a  line  with 

tt/^iias  «     R*^  A°<1  Procyon,  but  at  the  distance  of  37^  from  the  Iat« 

CorCMois.  |gy^  galso,  a  star  of  the  second  magnitude  in  the  Uon*8' 
tail*  IS  a  little  on  the  south  of  a  line  drawn  ^m  Arcturut 
to  R^ulus :  It  is  24^  to  the  east  of  Regulns,  and  make«  an 
equilateral  tnangle  jwith  Spica  Virginis  and  Arcturns. 

Oncer.  Cancer  is  a  constellation  of  small  stars,  which  are  distin* 

The  Ndmlons  guished  with  difficulty.   The  nebulous  star  in  Cancer  is  less 

STcwS!^*  perceptible  than  the  Pleiades,  and  we  meet  it  nearly  half 
way  between  the  centre  of  Gemini  and  the  Cor  Leonis,  or 
in  the  line  which  joins  Procyon  and  the  tail  of  the  great 
Bear.  From  i,  the  middle  star  of  the  belt  of  Orion,  there 
proceeds  a  train^  which  is  called  the  Sword ;  it  contains  the 
Nebula.  Aline  drawn  through  the  Sword  and  the  star  t 
points  towards  ^,  the  southern  horn  of  the  Bull,  and  beyond 
it  to  the  middle  of  Auriga. 

Aunca. .  Auriga  forms  an  irregular  pentagon,  the  most  northern  . 

Opella.  fttar  of  which  is  Capella :  it  is  of  the  first  magnitude,  and 

may  be  found  by  drawing  a  tine  through  ^  and  «,  the  two 
most  northern  stars  in  the  body  of  the  great  Bear. 

Aries.  Aries,  the  first  of  the  twelve  constellations  in  the  ZodiaCf 

consists  principally  of  two  stars  of  the  first  magnitude,  si-* 
tuoted  near  one  another:  |9,  the  more  western  of  the  two, 
is  accompanied  by  y,  of  the  4th  magnitude,  which  has  been 
called  the  first-star  in  Aries,  because  it  was  once  the  nearest 
star  t6  the  eqninoctial  point.  This  constellation  is  in  the 
'  same  line  with  Aldebaran  and  Procyon,  from  the  former  of 
which  it  is  distant  about  35^. 

teaeoM.  The  belt  of  Perseus  consists  of  three  stars,  one  of  which, 

iji  of  the  second  magnitude*.    They  form  a  cunre  with  its 

conre«. 


'i 
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fimtrx  fidt'  fiinied  tawanl**  the  grent  Bewr,  It  roi^^f  ^ 
fluSopt^t  To  metitiori,  that  they  lie  in  tlie  line  ffrawti  from 
thr  pole  star  to  the  P1tnatl« :  bat  tlity  may  mh&  he  fbuiid 
by  proclticiiisf  a  line  throiii^h  Gewini  and  CapeilaL  Tlie 
line  drown  from  the  Mt  of  Orion  throoijh  Aldc-bunm  pnsst* 
ttinyiigh  ft  the  head  of  MedBsa,  ithich  Pefsew*  kokls  i»  ' 
httf  hund  :  tbi»  star,  which  is  a)m»  called  Algol,  w  cbiiagtv' 
ihle. 

The  Swnn  i«  a  rery  remarkable  connfellattofi :  tt  forio»  ■  Cyy^msw 
lar$^  nro^s,  and  contains  a  Mar  of  the  «eeoud  magatfcide;  h 
line  drawn  fmra  Gemini  throngh  the  polsir  >tar  trill  meet 
the  Swan  at  nbout  an  eqnal  dislanee  on  the  op^Kmte  wde ; 
St  nome  tc«80ns  of  the  year  they  are  boUt  at  the  «nftte  time; 
shove  the  hortxon*  Bat  we  »hall  have  Another  iii««fi»  tff 
{ttittn^iiishitig  this  constellation*  when  we  ftre  aoqtsiunted 
with  that  of  Pegitsus. 

The  square  of  Pegasus  is  formefl  by  four  stars  of  the  se^  P^psc 
cond  maj^iitude:  the  inost  northern  ii  the  head  of  Andro- 
ml^da.     The  line  dmwn  from  m  and  B  of  the  i^rrat  l)e*r 
through   the  fK>le  i»tar  will  [lass  acrcst  the  mt<klte  of  these 


four  stani,     A  line  drawn   from  the  belt  of  Orion  throngb 
Anes  wilt  lead  to  the  head  of  Andromeda:    one  cbikwu  ^oia 
Pleiades  throii&>:h  Aries  will  lead  to  y  in  the  wing  of  Pe* 
the  other  two  stan  are  to  the  west ;  the  northern  is 
it  and  the  southern  «• 

lite  diagonal  drawn  through  y  and  B  pftiwes  on  north* 
west  towards  «  tn  the  tail  of  the  Swan  :  the  other  diugonalj 
drawn  through  m  and  the  head  of  Andrortteda,  points  iiorth- 
aMt  to  tlie  belt  of  Perseus,  having  liri^t  iJiissed  0  in  the  gir- 
d1e«  and  y  near  the  foot  of  Andruuit^da:  thet^e  two  »tar»  (0 
umI  y)  Are  of  the  second  maguitnde,  and  divide  the  apace 
lielveefi  the  head  of  Androtuedti  anil  the  belt  of  Pertiea^ 
into  tliret;  ecjual  par  18.  The  lint*  ui^ich  connects  them  is 
at  right  tttigleK  to  that  which  would  join  AriiMaud  Ctib«»io- 


Tlie  ctmstellations  viiible  iu  a  Hutnmer*s  fvti'ntug  do  not  xfic  coxn^aa 
p»t>cia  such  strongly   dibliu^uishing  eJiiiracter«   as   thot»e»  *^*^^  fis'»ble  in 
vlstch  me  have  just  been  dchcribing  :  but  a  person  who  has  ^.^^q,„- 
btms«U'  ACfjuointed  with  tliose,  which  otay  be  »een  in 

winter. 


6 


GUIDE  TO   THE   CONSTELLlTIONS. 


Corvus. 


HydnL 


winter,  will  find  that  the  knowledge  of  them  will  assist  hin\ 
very  much  in  ascertaining  the  rest. 
SpicaVirginU.      The  middle  star  (f)  in  the  tail  of  the  great  Bear  is  on 
the  meridian  over  the  pol^  star,  about  9  o*c1ock  in  the  latter - 
end  of  May.     Spica  Virginis,  a  star  of  the  first  magnitude,; 
will  then  appear  on  the  meridian  in  the  south  at  the  alti'* 
tude  of  about  28^  30'.     The  diagonal  drawn  through  a  and 
y  in  the  great  Bear  will  nearly  pass  through  this  star,  al- 
though at  the  distance  of  68^.     Moreover  Spica  Virgiois 
makes  nearly  an  equilateral  triangle  with  Arcturus  and  the 
Lion*s  tail,  from  which  it  is  distant  about  35^. 

At  this  time  also  the  four  principal  stars, in  the  Crow  are 
a  little  to  the  right,  below  Spica  yirginis.  .  Tliey  form  a 
trapezium,  and  are  situated  ii)  the  same  lipe  with  Lym 
and  Spica  Virgiois. 

If  from  ^  and  7,  the  last  stars  in  the  square  of  the  great 
Bear,  a  line  be  drawn  through  Regulus,  it  will  meet,  at  the 
distance  of  22^  to  the  south,  the  star  called  Cor  Hydrae;. 
The  head  of  the  Hydra  is  to  the  south  of  Cancer,  between 
Procyou  and  Regulus;  but  it  is  a  little  south  of  the  line 
which  joins  them.  This  coiistellatioii  extends  froga  Cania 
Minor  to  the  part  of  the  heavens,  which  is  situated  below 
Spica  Virgiuis  and  part  of  Libra*  Between  it  and  the  Crow 
is  the  Cup. 

Lyra,  a  star  of  the  first  tnagnitude,  is  one  of  the  sohost 
brilliant  in  the  whole  -  heavens.  The  situation  with  respect 
to  Arcturus  and  the  pole  star  is  such,  as  in  make  nearly  a 
right  angle  to  the  east  in  Lyra)..  .   . 

The  Northern  Crowu  is  a  small  cotustellation,  jBituate4 
between  Arcturus  and  Lyra:  it  is  near  Areturus,  and  may 
be  easily  distinguished  by  the  seven  stara,  of  wlttch  it.ia 
composed ;  they  are  ammged  in  a  semicirealar  ibrm>>  and 
one  of  them  (»)  is  of  the  second  magnitude,  t^  and  m  the 
two  laa  stars  iu  the  tail  of  the  great  Bear,  are 4n  a: line  with. 
the  Crown. 

The  Battle  contains  a  very  bright. star  of  thcf  aerond  magr 
nitude,  which  is  in  the  south  qf  the  Lyre  and  the  Swan,  itf 
IS  easily  distinguished,  because  it  is  situated  between  fi  and 
y,  two  stars  of  the  third  magnitude,  which  are  very  ^loee 
and  form  a  stnught  liue  with  it. 

The 


Crater. 
Lyra. 


Corona  Bo- 
real is. 


Aquila. 


■PO  WE  edWl1lKttATT<l1t«, 


;»tK',  and  if  it  be 
pvadiierd  lo  the  ea^ward,  it  meet**  ihe  Scorpion,  a  remark- 
•Ue  ct*a*trUartion  oa  ttccouut  of  tlie  four  Mum  in  it^  liead^ 
^m^f  f*^rm  a  lar^  arch  frdm  N,  to  S.  rouncl  Arrtare^,  or  tlie  Anure*.* 
C  M nit,  which  i*  |>IaetHl  u«  It  centre  to  theiu.     One 

of  ..r-  .^>,.  ^tnr>>  is  of  th€  ^d  mogriitude,  and  Antures  i»  a 
hti^t  »l«r  of  tiic  6n*t  niiignitude* 

Tii»*  tWiUoce  rontoifis  two  dnrn  of  the  second  mn^nitude,  L»t>ra. 
wlfic^i  fortn  tiie  two  Mrale^:  the  line  which  connects  tht^m  is 
Mttilr  perpendicular  to  that  which  may  be  dm wn  from  Ato* 
t»ni»  to  Antare»»  and  i\T^  lie  a  little  to  the  south  of  the 
nifldle  of  ifitM  liue  of  direction.  The  southern  scale  h  ti- 
taotrd  tietween  Spica  Virtfiuift  and  Antares,  and  the^e  three 
gUr%  an?  all  ver\*  nearly  in  the  »?c)iptic,  Spica  Virginia  is  at 
the  dtifatiee  of  ^1^^  and  Antares  at  the  distance  of  35^ 
&om  the?  ftotitfiern  scale, 

l^aipttanuii  tn  a  coustelUtion,  whicli  follows  the  Scorpion^  SagUtariuji, 
htmg  m  little  M  the  cas^  of  it.     It  H  in  the  line,  which, 
piastn^ ''  'i  Spicn  Virginis  and  Antaresj  follows  nearly 

ll>e  dtT  the  eebptic  :  it  conuin»  several  stars  of  the 

th  ,  which  form  a  Uvr^c  taupcziimi,  two  stars  of 

mli.*^.,  .,.^.,,,.4  witli  two  others,  form  a  Bccoud  trapejiiui|]» 
perpendicular  a»  it  were  to  the  fii**t*  Sjik*^^^'^*^'*  ^^Y  l*e 
l^t  I  line  drjiwti  thtongh  the  middle  of  the  Swuu  end 

fcj  it  i»  3,^^  »*HUh  of  the  Eagle,  or  nenrly   the  »auie 

4iilaf>ce  frQm  it  &9  the  Eagle  h  from  the  Swan.  Sagittaniia 
fc:i  '  ^e  kijowu  by  the  di;i;^'onal  drawn  f  oib  the  head 
mi'  Ldn,  to  «  Pe^iiM,  the  same  iiue»  which  produced 

|«iw«fil«i  the  north  pointii  out  the  belt  of  Perse u*t. 

The  line  dra«a  from  Antareai  to  the  jwlesiar  passes  tljrough  Oijhiitc 
'Opihiucil^  or  Serpebtarius,  and  then  through  Hercules,    it  Htrcules* 
it  r  -:ni»w  these  conste)ltition»)  and  therefore 

lit  ,  i^ed  more  piirticulariy.     The  line  draiyii 

Ihiat  Aittar«s  lo  the  Lyre  pai!kaej»  netir  the  head  of  Ophiucua» 
which  ts  not  fur  from  that  of  Herculcj^,  and  lies  to  the  south- 
fm*t  of  it.  They  are  miirked  by  two  sitani  of  ti^e  t»ecoud 
toai^itude,  and  the  line  which  comitcts  theui  |»oint)i  to  the 
Crown;  Jt  altMii  pneiM^a  through  y  Merculi»  at  the  distance  of 
13^  frQin  tlir  head  of  iicrcules.    ;S  IkrcnUs  Is  at  the  distance 

of. 


8  /SUIPE  TO  TBE  COKSTELLATfOllS. 

Opkiocus  and  of  3«>  to  the  north-ewt  of  y,  the  line  drawn  from  it  to  y 
points  on  the  north  to  i  Herculis,  and  on  the  south,  or  m* 
)her  south-west,  to  »  Serpentis»  which  forms  nearly  an  equi- 
lateral triangle  with  the  head  of  Herculm  and  the  Crown* 
The  line  drawn  frpm  the  head  of  Ophiucus  to  the  sonthem 
sc^le  of  the  Balance  passes  through  ^  and  c  Ophiuci,  two 
itar^  of  the  third  and  fourth  magnitudes*  which  are  at  the 
distance  of  only  1®  20'  from  one  another,  and  in  the  liiye 
drawn  perpendicular  to  that  which  was  last  described.     ^ 
)ies  to  the  north-west  of  f,  and  these  two  stars  point  on  the 
south-east  towards  ^  in  the  western  knee  of  Ophiucus.  which 
is  7p  frpro  f<     This  same  directipn  will  lead  n^ar  %ft  n,  the 
•tar  in  the  other  knee  of  Opbiucus,  which  is  about  Q^^  to 
the  south  east  of  (,     These  same  stars  ^  and  i  point  a  little 
below  a  Serpeutis,  and,  if  considered  as  one  group,  they 
would  malce  nearly  an  equilateral  triangle  with  a  Serpentis 
and  $  in  the  northern  scale,    4p  north<^west  of  a  Serpentis 
is  ^,    and  3^  south-east  is  t  of  the  same  constellation.     The 
^ir^tion  of  these  three  stars  is  also  towards  ^  and  t  Ophi- 
uci,  which  are  1 1®  from  f  Serpeqtis.     P  and  y,  the  two  stars 
in  the  eastern  shoulder  of  OphiucuB,  are  in  the  line  dn|wii 
from  the  head  of  Hercules  to  the  head  of  Sagittarius :  thb 
line  passes  a  little  to  the  south-east  of  the  head  of  Ophi- 
ucus.   P  is  8^  and  y  1 1®  from  the  head  of  Ophiucus.     A 
line  drawn  through  them  would  pass  between  the  two  hea^a 
of  Hercules  and  Ophiucus :  the  line  connecting  these  two 
heads  points  to  d  at  the  extremity  of  the  tail  of  the  Ser* 
pent,  which  is  299  east  of  the  head  of  Ophiucus.     The 
line  drawn  from  the  most  eastern  stars  in  the  Crown  (which 
are  on  the  side  turned  towards  the  Lyre)  to  a  Serpentis 
passes  by, the  head  of  the   Serpent,  between  y  and  0»  two 
.stars  of  the  third  magnitude :   g  is  the  more  western  of 
the  two.     The  western  foot  of  Ophiucus  lies  between  An- 
tares  and  0,  the  uoithem  star  in  the  head  of  the  Scorpion  : 
'  the  eastern  leg  it  between  Antares  and  fA  Sagittarii,  which 
IB  the  high^t  and  most  w^tem  star  in  the  bow. 
Captieorn*       '    Capricorn  may  be  found  by  producing  the  line  drawn 
from  the  Lyre  to  the  Eagle:  'this  line  will  pass'tlirougfi  « 
and  (3  two  stars  of  the  third  magnitude  in  the  head  of  Capri* 
com,    Thes6  stars  arc  only  ^«  from  one  another.     Farther 
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^d^  are  two  other  startt,  7  and  ^t  Bituated  east 
I  ^'^  asunder:  they  are  iu  the  tail  of  Caprtcurn# 
]Foiiialh«i3t»  Qr  the  muuth  of  the  southern  FUh,  is  a  star  of  Fomalhaul. 
Ilie  Bmt  inagintu^e,  and  ig  pciinted  out  b^  a  line  drawn  from 
Aqiaila  to  the  tail  of  CHpncorn.  Fomulhaut  lit*s  about  W^ 
pa  the  9C»uth  east  of  ^  Capncorai. 

The  Di>ljj!i»n  ifl  a  small  coustellation  siituated  about  15^  Dtlphmi*, 
cast  of  tbc  Eagle,  1 1  consitts  of  a  lozenge  of  four  f^tars  of 
iKe  3d  fnn;»fiitude.  A  ^inc  drawn  from  the  Dolphin  perpen- 
dicularly thrtiuj^h  the  middle  of  y,  «,  and  /9,  the  three  stars 
in  rW  Eaglet  will  paas  through  ^  in  the  extremity  of  the  tail 
the  Serpent, 

quart  us  is  found  by  a  line  drawn  from  the  Lyre  through  Aquan«v 
the  D«ilphiti,  and  carried  on  about  30**,  which  is  as  far  be- 
yond the  Dolphin  m  the  Dnlpliiu  is  distant  from  the  Lyre; 
Aquarius  lies  a  little  to  the  east  of  this  line.  A  line  drawu 
from  the  Di^lphm  to  Fomuthuut  will  pa!^t»  entirely  across  the 
conUeilatton  of  AquuriUEt^  and  it  will  pai^s  about  aiidwajr 
brtveen  •  and  ft  two  stars  of  the  3d  magnitude,  in  the 
lolder*  of  Anuarius.  They  are  the  must  n^markable  Ktart 
c  whole  couatelUitiou,  and  are  about  to*^  dii^taut  from 
«oe  miDth^r. 

The  Whiil<?  is  a  large  constellation,  situated  on  the  fiouth  CriLt 
rf  Arie«,  and  extending  throuj<h  a  tijiace^  which  is  equal  ia 
len^h  to  the  dl^^tance  of  the  Pleiades  from  the  four  stars  io 
Pega«U9,  A  linedrawn  frf>m  the  girdleof  Andromeda,  ami  pa$» 
■ng  between  the  two  stara  in  Aries,  will  meet  »f  a  star  lu  the 
moutli  of  tlie  Whale,  which  is  of  the  3d  uiu^nitutJe,  and  'Is** 
from  the  hornb  of  Aries.  A  lir»e  drawn  frt>m  Cupellu  through 
thr  Pleiades  will  also  puns  Kiulh  of  «  Ceti,  A  Linedrawn 
from  Aldebamn  through  the  mouth  of  the  Whale  wilt  pusji 
tlirough  0»  a  »tar  of  the  ^d  magtiitude  in  the  tad :  0  in 
111*  weat  of  St,  and  very  near  the  constellation  of  Aquiiriua. 
The  tqUATe  in  Pe<;'nsub  ia  alone  sufficient  to  point  out  the 
WImIe;  for  t}|e  Itne  drawn  through  the  two  most  aouthern 
cf  thc^e  stars  pnssea  between  Ari^s  and  the  knot  of  the 
Fiibcsft,  •nd  will  meet  the  heiul  of  the  Whaler  and  the  Hue 
drftwa  throut^  the  most  eaMern  star»  in  the  sume  square 
poicits  to  the  taiL  Between  the  head  and  the  tail  are  sitii* 
Med  y  and  ^1  and   between  f  and  the  tail  i^  o»   a  changoaliie 

«iar. 
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possessed  by  that  metaT^  though  I  could  Tally  speak   to  tlit 

facility 'with  which  it  ooald  be  worked  into  vessels,  and  of  its 

appticattot)  to  other  pnrpos^iw    1  was  stil),  for  want  of  longer 

experience,  not  decided  as  to  its  changeability  when  exposed 

to  the  action  of  water  and  air. 

Zinc  night  be      From  the  great  affinity  which  zinc  possesses  lor  oxi^n,  it 

•»PP*'«fJ^^   might  be  expected  to  oxidate  with  great  avidity,  and  on  that 

•account  be  rendered  useless  in  the  sitdutions  above  aUudeJ 

KatUisDot,    to;  but,  to  the  astonishment  of  roost  theoriiits,  the  contrary 

proves  tp  be  tho  case.     Many  specinicRs  of  ziiic^   both  in 

the  state  of  sheets  and  wire,  have  bevn  exposed  in  the  open 

air,  as  well  as  in  damp  rooms,  without  midergoing  any  other 

I     change  than  that  of  colonr.     Indeed  it  appears,  that  a  piece 

of  polished  zinc  will  lose  its  lustre,  and  assuibe  a  blue  gray 

colour,  when  exposed  in  a  damp  room  fur  the  space  of  a  few 

axcept  super-    ^^^ks.     An  oxide  is  formed  upon  the  snrfacc,  which^  though 

iciaUj.  of  an  imperceptible  thickness,  is  so  exceediiigly  hard,  and  al 

the  same  time  so  insoluble,  that  it  le&ists  all  the  future  at- 

Less  affected     tacks  both  of  the  air  and  of  water.     From  numerous  cxpe- 

than  copper  by  riments  I  have  ascertained,  that  copper  is  much  more  \M\e 

to  waste  than  zinc  in  sea  water,  and  even  in  strong  soluticms  of 

muriate  of  soda.     There  cannot  be  therefore  a  doubi  of  its 

ready  application  to  the  sheathing  of  ships. 

Its  superiority      For  the  purposes  of   roofing   houses,  forming  ci^rbs, 
over  lead  or  •  •  -^  »        ^  i     ^ 

copper  for  va-  pumps,  pipes,  &c„  it  possesses  roan>  .advantages  over  lead 

fious purposes,  and  cop|>er.  In  the  firstplace  it  is  equally  durable  with  those 
metals,  without  possessing  any  of  their  deleterious  effect^.  It  is 
also  capable  of  being  lapped  and  soldered  with  the  same  faci- 
lity as  sheets  of  copper,  lead,  or  tinned  iron  plates ;  and  may  be 
worked  to  advantage  equally  by  the  brazier,  thcplumberjand 
the  tinman.  Its  little  specific  gravity,  which  is  to  that  of  lead 
as  7  to  11,  compared  with  its  greater  strength,  which  is  15 
times  that  of  lead,  gives  it  a  decided  advantage  over  that 
metal  in  point  of  price.  Allowing  the  sheets  of  zinc  to  be 
only  ^ih  the  thickness  of  lead,  the  zinc  will  come  in  at  one 
third  the  price  of  that  metal.  Its  advantage  in  a  sinsiiar 
point  of  view  over  copper  will  not  admit  of  a  question. 
Ccnerjl  siae  of  The  sheets  are  generally  made^  2  feet  hy  4,  ami  can  he 
the  sbcefs.        ^^jj^^j  ^^  ^^-^^  ^  g  ounces  to  the  square  foot. 

Sheets 


"      Sk 
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SWci  or  «rir«  of  xinc  may  be  purchased  of  Mr*  Philip 
O<^o^gr  of  Bristol,  or  of  Messrs.  Harvy  and  Golden,  O^t 
Uituady^ilcli,  London :  Of  whom  may  also  be  had,  vcs^U 
ftji4  yceti^ih  of  any  fcirm.'  They  likewise  undcrlakt  ih**  roof- 
ing <M'  boufie^,  or  »hi>atbiii^  vetsvlsj  with  zinc. 

\y  giving  the  above  a  place  in  your  much  L»stcchied  Joumali 
iti41  much  oblige 

Your  obedient  servant, 

CHARLES  SYLVESTER, 


i 


l».  S,  I  observed  some  time  ago  m  yc>ur  Journal,  cxpcri- 

by  Mr.  Davy  on  the  subject  of  the  production  of  the 

mMr  1  ami  fixed  «ilka1i  by  galvanismi  in  which  some  of 

luj  vjjerimL'iiU  were  alluded  to*     I  do  not  think  Mr. 

)aty  n  dectBtve  on  the  subject,  and  have  not  a  doubt  of  vcr/ 

Micotifinniii^  hU  that  I  have  previously  asserted. 


t 


ifL 

Jkmir^fivn  &f  Mr,  Davis's*  imprated  Mac^ne  for  PaUlert 
mnd  GIazkri\ 

X  HE  frequent  a^ccideiiU  which   happen  to    paintert  and  5iichiaefcir 
^Mtn^  (n>m    the   un^teiidioe^s    of  Ihcir  machines,  and  the  pt^eventlng  ac* 
come^ueoC  misery  brought  upon  their  faniiUcti,  stimulated  ters  and  fC- 
3Sr.  Joseph  Davis,  of  the  Ci-escfnt,  Kingsbnd  Road,  to  en-*'««rs. 
ilca%-o<ir  at  their  fnipruvemeiiL     The  result  wa«  the  mnchioe 
de^taiented  iii  plate  L  which  may  be  made  perfectly  ^rm  and 
MCiire,  II  iihoat  occa&ioning  any  injury  to  the  waiiibcottng  or 
.poJul.     In  rhove  cusei  however,  where  the   bottoms  of  the 
wifwiovi  are    fluib  with   the    Hoor,  as  is   usual   in  ihe   beit 
■pailnii'iita  of  liSodero  hoU9e&,  neither  the  common  inachinc» 
itfrr  ilm  with  (he  improvement  tn tended   for  gMierul  ute,  can 
be  Bppljed:   but  Mr.  Davri  has  contrived  an  a4ld)tional  pttce 
Eo  be  mmd  an  auch  occasion^,  wUich  renders  U  equally  secunc, 

•  Tkhu  Uie  Trmoi.  of  Uie  S^ietj  ot  AiU  for  18 06,  p.  13S. 
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iDescription  of      Fig.  4,  plate  I,  Represents  the  machine:  the  part  a  is  si 

and  glazier's      "^*'ar  to  that  used  by  glaziers,  which  is  placed  on  the  outsid« 

machine.  of  the   window."      b,  is   an   additional  moving  piece,   which 

presses  against  the  inside  of  the  window  iframe,  and  is  brought 

nearer  to,  or  removed  farther  from  it,  by  means  of  the  male 

screw  c,  and  its  handle  d. 

Fig.  o.  Shows  the  lower  part  of  a  window,  and  the  manner 
in  which  tiie  moving  piece  If,  including  a  fcmalb  screw,  acts 
against  the  in:»ide  of  the  wmdow  ftame. 

Fig.  6\  ^howb  a  cross  bar  ioiroduced  in  place  of  the  moving 
piece  last  mentioned,  which  bar  extends  from  one  window  »idc 
to  the  other,  and  explains  how  the  machine  may  be  used, 
where  any  injury  might  arise  from  screwing  the  moving  piece 
in  the  centre  of  the  recess  of  the  window. 

The  general  improvement  consi>ts  in  the  use  of  a  screw  on 
ttiat  end  of  the  frame  which  is  within  the  house,  and  which 
keeps  the  machine  steady  and  firm,  instead  of  the  two  upright 
irons,  which  are  put  through  holes  made  in  the'iop  plank  of 
the  machine,  in  the  common  mode,  and  which  occasion  the 
machine  to  be  very  unsteady  in  use,  and  liable  to  accident. 
There  are  two  blocks  marked  d,  dy  in  Fig.  4,  which  may  be 
occasionally  put  in,  or  taken  out,  according  as  the  stone  work 
under  the  window  may  require. 


IV. 

Answer  to  same  Observatiom  of  Mr,  Dispan  on  the  pretendeti 
Attraction  of  Surface  between  Oil  and  JFater:  bif  J.  Car- 

■ '  'ftAPoai  M'PkATo,  M.  D*. ' 

i  ....._  ..... 

R.  Dispan^.a^c^febrated  projSefioi;^  chyjfmryt  imagines 
Ttte^pu^p^  ^^^^  ^^^  phenomenon  of  the  spre^^^c^^^  the  surface  of 
•enre  iheir  le-  water  arises  simply  from  an  efqrt  Jit.  jBlipttion  between  two 
two  fluids  of  bodies  of  very  different  specific  9W!9i<}cs,  as  oil  and  water 
diflferent  gravi-  are.  "  A  drop  of  oil,"  says  he,  "  fifclTing  oq  still  water,  is  a 
sphere  composed  of  extremely  movable  particles,  disposed  by 

its  difference  of  gravity  to  yi«ld  tb^jcv^  to  tho  watery  and 

..    ■    ^  :y.^  .i  >■'■■ 

*  Annales  de  Chimie,  vol.  LXII,  p.  65,  April,  1807. 

consequently 
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o0Wfqu<*ntly  to  npfly  itself  to  the  wbote  surface  in  a  very 

thinitmium.     At  ilio  initHtit  of  iqi  fnll  the  drop  of  oil  dis- 

pUrt^  a  rolum#  ot  water  equal  to  its  momeiiftim.     Dtit 

pmcntly,  as   the   fluitiity  of  tiro  oil  gives  its  panicles  theTn* 

tuliy  rtf  ghtiin^  one  upon  anoih(»r,  the  rc-action  of  the  water 

haiittg  riiiseil  the  drop,  its  particles,  finding  no  obstacle, slida 

ilownon  a\i  tsidcs  with  nipidily»  till  the  whole  is  reduced  to  a 

vtry  thin  stratum.     Thus   in   this   fact  there  is  nothing,  that 

jimi5e«   the   pretended   allinity  of  surface  between  oil  and 

ivKler:  on  tha  contrary,  instead  of  an  application  or  reunion 

of  suKacr,  there  is  rather  a  division  nmt  a  separation;  since 

tho  ^ro|>  of  oil,  which  i%  «pi  rad  upon  the  wnter,  divides  Jt- 

if  mto  an  inlinite  number  of  others/' 

I  With  all  the  respect  due  to  the  talents  of  the  professor,  it  Tlus  oppoied 

\  to  mV,   tiiol  hia  explanntion  i%  strongly  contradicted    ^     '^^^ 

iIm  facl*  on  which  tpine  is  founded*     I  have^  adduced  sc* 

bI  experiments,  in  two  papers  in^ncd  in  the  Transactions 

the  IcniUn  Society  of  Science?,  Vols.  XI  and  XH,  which 

>ctw,  that  tht^rc  is  ^pkyhkal  force,  by  which  the  ip reading  of 

o©  maipT,  and  on  otlicr  riuida,  i^  determined.     With  these 

or    Diipan  could   nut   t^;  acquainted,    otherwise   fie 

\  liiive  refrained  fioin  giving  hti  expWinatJon  of  this  phc- 

ftnon. 

J  would  a«k   Mr.  Dispan,  how  he  accounts  f)r  the  spreed*  his  not  n«e»> 

loC  oil  on  water,  when  the  drop  it  not  let  full  upon  it,  hut  *^^  ***;•*  *!*? 
.       '     ,  ,  ,  ,  ,  tl'^^^P  should 

lutiou^ly  appbt'd,  without  miiking  the  lcai<t  impr<.*«ion  upon  fdl,soisto 

^e  water,  fto  that  no  reaction  is  produced,  that  can  over-  ^^**  renctioa* 

*  tlie  adSnity  of  aggregation  of  the  oil.     A  drop  ao  ap- 

oertainly  •prea>^*»   completely^  and  particularly  if  the 

^tf  expose  an  extensive  tturface.     It  will  be  itill  more  dif-  Juiceofiperia 

tiU  for  Mm  ttt  esrplain,  how  a  drop  of  the  milky  juice  of '^j*''*'****'** 

ITZ     -      '    -^  on  watef  in  tlie  ^ame  manner,  spreads  over  il 

I  th  4  of  an  eye*  «ind  covers  it  with  a  very  tfiin  pel- 

^e:  or  even  why  a  small  quantity  of  wheat  flour,  or  any  Farinaceom 

ber  ferula,  thrown  on  water»  instead  of  tilling  to  the  hot-  powJcf*"^  ih« 

ly  tprraUs  ou  its  Burfaee,     There  is  uo  libration,  no  effort, 

re«ctjon  of  the  u<iter  here.     It  apptan*  to  me^  ihat  these 

r  mucti  batter  explained  by  the  principle  I  have  eua* 

bUfthed 
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Uished  in  the  two  papers  abovctncntioned,  than  by  the  mtchm* 

nic«l  operation  imagined  by  Mr.  Dispan. 
Theoilcollectr      X  k^o^  ^gU^  i^^t  the  drop  of  oil  breaks,  after  it  has  spreaU 
■«g  again  into  ,  .,.,,.  .  .. 

drops  uo  argu-  ^pon  the  water,  and  that  it  collects  into  other  very  small 

meat.  drops:    but  this  does  not  hinder   the    spreading  oC  the  oil 

from  being  occasioned    by  a    force,  which  has  Compelled    it 
to  diffuse  itself  over  the  surface^  and   before  acted  for  a 
moment. 
That  atubfo-        But  it  is  not  true,  that,  if,  after  the  spreading  of  the  firsl  ^ 
Sownot"***       drop,  a  second  and  a  third  be  applied  to  the  surface  of  the 
tprtad,  not ow-  water,  they  do  not  spread  like  the  firnt,  because  they  find  aHi  . 
sistance'^cf'Sie  °^*^*^^*  ^®  ^^^^^  movement,  and  to  their  gliding  on  the  wateo 
Ibrmer,  siiHre  it  in  the  fragments  of  the  drop  of  oil,  which  was  before  spread, 
pm^frodi  *"^  occupied  its  surface:  for  the  phenomenon  does  not  take 
•U.  place,  though  the  drops  be  applied  far  from  the  space occu*- 

pied   by  the  diffusion  of  the  6n»t  drop;  and  though  thee^'ey 
assisted  by  a  lens,  have  previously  ascertained,  that  the  sur- 
face of  th^  water  is  free  from  every  obstacle  in   the  place 
to  which  the  drop  of  oil  is  afterward  applied. 
Oil  no  obstacle      I  Could  prove  to  him  likewise,  that  these  obstacles  are  nol 

lo the  spread    sufficient  to  prevent  the  diffusion  of  fluids  and  other  subsCan- 
of  the  juice  of  ,  '^   ,  »  ,  r     i  i  l 

spurge,  which  CCS,  that  spread  on  Water.     Let  a  drop  of  oil  spread  over  the 

impels  it  in  a    surface  of  some  water  in  a  coblcl,  and  when  it  has  completely . 
globule  to  one  ,.  *  ^  t  .    «   • .     mi 

aidt^  covered  it,  apply  a  drop  of  the  juice  of  spurge;  this  nuid  will 

diffuse  itself  over  the  surface  with  astonishing  rapidity,  though 
the  surface  is  already  occupied  by  the  oil  spread  on  it  before, 
and,  displacing  the  oil,  will  force  it  to  accumulate  in  one  or 
two  drops  against  the  side  of  the  glass.     It  will  be  just  the 
•r  of  flour,       same,  if,  instead  of  the  juice  of  spurge,  a  little  flour  beap« 
^'^«>"^«^  plied  to  the  water;  for  this  will  equally  spread  over  the  sur- 
bult^nder  ItT  ^^^^  of  the  water,  and  the  oil  will  be  obliged  to  unite  into  a 
single  drop  or  globule,  which  will  sink  under  the  flour,  that 
occupies  the  surface*     What  other  reason  for  these  pheno- 
mena can  there  be,  than  the  force  of  adhesion  between  the 
surface  of  the  water  and  these  substances? 
Adhesion  has       Lastly  '   have  to  observe,  that   I  never  asserted  there  waa 
•6iiie  proper-   any  thing  of  chemical  action  in  this   phenomenon.     I  onlf 
SDoa  withche-  ^^  '"  *">  ^"'  paper  on  the  attraction  of  surfaces.  Vol.  XI  of 
mictl  affiinitj.  (he  Italian  Transactions,  that  the  force  which  natural  philo- 

sophes 


MKOtetWIFvlOPERTlES   Of    PtAMTS. 

||mv«  disf  *     I  by  the  trame  of  odhcvion  has  some 

in  c'Mi  K  chemical  atiracnoii,  such  #b  the 

point  of  f>atunitto4i,   nntl  efectlvc  af)inity,  ariH  thtii:  hence  it 
A|i|ie^red  co  mc,   to  ba  very  properly  icrmod  uttrACtton  of 

I  iktuil  not  besimtc  however^  fa  renounce  the  principle  I 
hi^vi*  a4optciJ,  th^i  of  ur\  Htlmctioii  uf  suiiacc's,  and  rftnicl' 
cbe  e\pUn:ifmn«»  ot  some  inicrustingphtinonienit,  which  I  have 
f)f;tiiiCi*tl  irum  ihts  pnncipli?,  and  given  in  the  pttpei  sal  ready* 
mecit^otieii,  if  confine ing  lacis  ttiul  just  reasonings  show  me 
ijidr  incompetency. 


17 


AhUraci  qf  a«  Euaif  on  th€  Medicinal  Properties  of  Pis^ts 
cnrnparctl  uith  t^cir  txferffal  Fot^m  a/ui  natural  Clmiifica* 

iWiU  :    htt  3/f .  D £ C  A  Si  u  a  L  LB* . 


O  brmncti  of  sliitly  i!<>scn-cs  the  name  of  §ci<*fice,  till  it  ImlicAtion  of 
it  Miiici^iilly  odvanc^d,  tf>  bo  flhle  to  Lictertnine  facts  a  priori*  ''*®  vinuwof 
Tkd  cmilfria  tnedint^  which  rc*t*  entirt*ly  on  the  hiwtnof  ex* 
pertencr*  hvL%  tut  ihroe  nieans  f»f  f^'^fm'm'^  a  *  nf  the 

pnH»eftie!i  of  substancrs ;  which  arc,  tKHru,..   .     juahlies, 
tbeir  cKemicul  cotnpofltion.  itnrl  their  nntnrftl  atift!o2)%     TTie 
olijrct  i>f  Mr.  DfCantk»!le'!H*">rk,  which  form*  a  quarto  to-» 
jlume,   if  to  nsccrlarn   how  far  the  ar»ah»^v  of  itit.' forins  of 
goi«b!es  Affords  iiiiiication<»  of  their  pro|M*rtief» 

CamerariQS  first  liecideilly  took   up  the  affirmative  shJc  of  Have  plant* «t.* 
i»   qae^tion   tn    I657;).      *ic?   was   followtcl    by   ^^^-''^f'^'ii^^^  ^j^iIcVsimU 
ilktit  Gmelin,  and  more  espertally  by  Linneus  and  de  Jus-  Ur  nitucil   .^ 
On  tVi  *       I  V»>t*cl,  Phir,  and  Gleditiich  wrote  • 

iti*t  it,  f\%  what  iiVtA  been  written  by  these 

IfeAf De^l  www,  Mr.  Dccandulle  \\ks  contrived  to  treat  the  ques- 
,  ttc>0  wilb  5iome  novtity,  not  only  m  con*cqtK*nce  ot  the  pro- 
FW^  thai  the  iiiid)  of  itaiural  8lhnitiei>  has  mode  within  the^ 
Ifftitiiy  ur  thirty  years;  but  because,  confining  himself  e\- 
i~lii%iv«'ly  to  no  syMeni,  he  ha&  formed  bis  deductions  not  from 

•  Aoa^lei  ^e  CMmie,  Vot.  LXI,  p.  84,  jAnuftf>%  1 807. 
Vqu  XtX.--jAV.  UOd.  C  a  fevf 
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a  few  solitary  families,  but  from  all  that  compose  the  veget« 
able  l^ingdom. 
Argumcnti  for  He  commences  with  establishing  the  general  proofs,  that  the 
meclicinal  properties  of  plants  are  analogous  to  their  external 
forms.  In  fact  no  one  will  question,  that  the  properties  of 
medicines  depend  on  tjieir  physical  constitution  or  chemical 
composition:  but  in  organized  bodies  the  nature  of  a  produc* 
tion  is  determined  by  the  form  of  the  organs,  since  the  same 
aliments,  digested  by  different  beings,  afford  different  results; 
consequently  the  productions  bear  some  relation  to  the  forms. 
This  reasoning  is  applicable  to  the  vegetable  kingdom,  though 
Its  classification  is  not;  derived  from  the  organs  of  nutrition* 
but  from  those  of  reproduction;  for  the  natural  classes  deduced 
from  one  function  necessarily  agree  with  those  deduced  from 
another  function. 
Observations  These  general  inferences  are  confirmed  by  the  observation, 
t«ttdingtocon-^jj^j  herbivorous  animals  frequently  avoid  or  seek  all  the 
plants  of  the  same  family:  thut  those,  which  seem  deter* 
mined  to  feed  only  on  a  single  plant,  frequently  submit  to  eat 
plants  of  the  san^e  genus,  or  of  the  same  family :  and  that  para- 
sitic plants,  particularly  funguses,  display  the  same  prcferenca 
for  certain  genera,  or  certain  families.  To  this  may  be  ad« 
4ed,  that  several  foreign  dnigs,  which  were  formerly  supposed 
to  be  the  production  of  a  single  plant,  have  been  found  on 
inquiry  to  be  furnished  by  several  species  of  the  same  genus; 
and  that  with  respect  to  indigenous  simples  it  is  no  new  thing, 
fpr  species  of  the  same  genus  to  be  substituted  for  each  other. 
And  we  may  observe,  the  narratives  of  travellers  inform  us* 
that  plants  of  the  same  family  are  often  employed  for  similar 
purposes  in  countries  remote  from  each  other, 
Yet  many  ex-  Notwithstanding  these  assertions  however,  which  the  ail- 
teptioQs.  thor  supports  by  several  examples,  it  cannot  be  denied,  thai 

vegetables  very  closely  allied  present  very  striking  anomalies. 
In  order  to  estimate  the  real  weight  of  these,  the  author  takes 
a  review  of  the  rules  of  comparison  between  forms  and  pro* 
perties,  and  this  is  the  part  of  his  work  that  displays  most 
novelty. 
Reieinblance        1-  ^^  ^^^  ^^^  place  he  observes,  that,  though  we  arrange 

fnaome  fami-  species  under  genera,  genera  under  families,  and  families  un* 
lies  of  plants     ^  o  o 


trimcfiTAL  Fm^i>«iiTft§  or  rtAicTi. 


in  !  mfiriner»  thcgronn^  Rtr  far  from  be-  ^t<wT  ihko 

fianteiJ  r  li  othfr  in  nn  eqiml  tlcgree       I  nti^  in 

rrlsin  fiimiUc!i  plaat^  «iiffVrrrom  «*iich  otht^r  by  Blight  motif  fi- 

kaliom  only»  K\h\U*  in  others  tlK*y  tire  distiiminshed  by  inor* 

Itijijptani  tbnrAcleriiilics.    Thennafogy  between  flieir proper^ 

br%  m»y  bt?  pitisumeJ  tu  be  propcirtioniil  to  iKq  antilogy  of 

hdr  structure, 

2,  SecoHfllyi  it  is  cftntrnry  to  the  spirit  *>(  thi*  meihofi,  rrt  SimiliT  orgini 
r»m|Mirt»  the?  pmperlioii  of  a  j^i%<?n  ori^un,  or  Ji  i^vcn  j"**^*'*  PJr  jimcU*'"^*' 
riHi  tbo^c  of  ttiiotlier  organ,  or  arK»thor  juice.  Tbb  hovvevi*r  «houidb«comF 
i  one  of  rhc  mo^t  frequent  CAiibCS,  thai  have  M  to  tnistukes  P"*"* 

Itl  th«  qu€i^(ion.     It)  thi^i  discuHfi^iun  the  author  iritrotJuee^  by 
lie  way  «omc  new   tiiws  iT^pcctiug   tli«  structure  of  bulbs^ 
the  body  of  which  he  proves  to  be  in  reality  an  abortive 
ialk,  And  not  a  nnH, 

3.  TUc  rircuTO!itance§  of  the  o^c  of  a  plant,  the  lesison  in  Adventitleitis 
ilKlcb  it  ift  gfithered,  lh<*  soil  in  which  it  Urn  grown,  and  (he  Jhoolltbrs^^^^ 

I  light  10  which  it   hat   been  exposed,  arc  «o  inany  lar, 
.  crrour,  U*ftt  in^io  be  avoided  m  rfic  c*>mparisuii. 
4^  i;nfH)uaI  mixtuici»  or  unequal  combimitions  of  ditferent  Frinclptet 
^risMTiplfv  are  found  in  t\\e  organs  or  juices  of  certain  ftimi-  ^.u7nr"mixwl 

hi  a»>d  m  these  larmjic*  &cvcr.il  of  tlie  njosl  iipparciit  ano-  or  tombiued. 
iiuiliC9  occur, 

S,  in  thti  ctmiporl-ion  ot  proj^erties,  we  4»houJJ  pay  fltfen-  *\fodcs  of  pr©. 
^rm  to  llie  diilercnce  that  may  e.\i!<t  m  the  made  of  ej^tr^ctin^  Htati.n  ulier 


fiif   tljese   ci^c•uu^!*tHnie^  frequetnly 
on  Uuir  prupt  rtics  a^  thcjr  mciio^ic 


lir»*i»t:TOef. 


iMture. 
6 

or  at 


lU  cx<  lode  frani  the  C(»mpai  ion   the  mcciianic'!  '' 

pri>piit»ei,  thsil  «nse  iniu\  circ  LiniHlances  iiido-  .^  ^  ^,  ,^cd* 
^^iBiiititM  the  true  Hiafire  of  suhMiiiicci, 

7.    Abof^ii!!  '     nld  woiil  %criipuoo'^(y  attrr«ii  nf>t  to  the  "^ot  iHe    afti- 

rrMi'loi  tlie  ii  i\  <jI  kt  %i}vd[Ciiii\  but  to  it^  joOikMit  i*ctT  ^^.10^1  mova 

in^;  fiif  iziie<ltjrmef  uniitor  tit  rcaUtyart  diffctemly  ttCcorHing  ^'^  j^^i't*  »*?  ha 
lo  li.t'  OTgrin  to  which  they  are  n}iphed,   nj  t^^  irab^  ill  which 
tbcy  an*  ndniifiisterifl,  and  the  cuntrnry, 

A  J  down  lho>c  prtf^cipiii*  ih«  iiurhor  take^  ft  view 

of  a .-;i.ilic%  liial  coiopi^x^the  vegeiuble  kin«^Htiin  ;  and 

#LHar1»  Ul4i  properties  vf  nit  the  plHula  that  beiung  to  them, 

C  *f  including 
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Mr  D*s  work   including  not  only  those  that  are  admitted  into  our  Eurepcaii 

a  complete        t>i  • 

Tiewof  the      Pnarmacopoeias,  but  those  that  arc  e«niployed  medicinally  by 

^'^'^abl**  °^    ^^'^  inhabitants  of  any  part  of  the  globe.     In  this  respect  Mr. 

DecandoIIe's  work  gives  a  complete  and  methodical  display 
Of  76  families  of  ihe  properties  of  vegetables:  and  the  result  of  this  exhibi- 
Tiolaied  in  46  ^'"'^  *^'  ^^*^»  ^^  seventy-six  families,  the  properties  of  which 
and  not  at  ail   are  known,  there  are  thirty-sevon  where  the  law  of  analogy  is 

violated,  twenty-three  where  it  is  completely  preserved,  and 

forty-six  in  which  it  is  obscrvabld  wiih  a  small  number  of 

exceptions. 


VI. 

Analysis  of  the  Siderite^  or  LazvUte;    by  Messrs,  TfLOuyiH" 

DORFF  and  BERNHARlh*. 


Lanimeof  JL  RE  lazulite  was  found  at  first  near  Waldbach,  in 
-  Stlria,  and  afterward  in  the  environs  of  Wienerisch* 
Nenstadt.  It  is  sufficiently  known  from  the  works  of  vari- 
ous mineralogists.  Some  time  after  a  mineral  was  discovered 
in  the  country  of  Salzburg,  which  was  called  moll ite;  but 
baron  Mull  has  given  it  the  name  of  sidehte,  on  account  of 
its  acknowledged  identity  with  this  fossil  according  <to  the 
researches  of  Mr.  Mohs.  - 

Though  Klaproth  found  in  the  lazulite  of  VoraD.silex, 
aliimine,  and  iron,  he  could  not  ascertain  their  proportions, 
from  tlresmallness  of  the  quantity  he  had  to  examine.     Au 
and  by  Heim.  &nal>  sis  of  the  siderite  b^  Heim   gave  0*65  alusbinej  and 
0*30  iron.  ^ 

It  is  strange,  that  Messrs.  Klaproth,  Estner,  aid  Mohc^ 
should  fancy  there  was  a  great  analogy  between  the  laznlite 
aud  feldtspar,  as  analysis  vhows  this  analogy  to  'be  verj* 
slight ;  and  that  between  their  crystallizations  and  contexture 
>is  equally  so.  •> 

The  most  usual  form  of  tbe  lazulite  is  a  regular  octftedroo 
with  truncated  edges,   passiug  to  the  regular  rltt>inbQidal 


Analysed  by 
Klaproth, 


Little  analo- 
gous to  feldt- 
•i>ar. 


)ts  usual  fonn. 


•  Annales  dc  Chimie,  Vol.  LXII^  p.  40^  Aprii,  1807.  Abridged  fro||i 
Gohlen*s  Journal  by  Mr.  Vogel. 

dodecaedrou 


llfAtTMS  OP   LitVLVrt* 


* 


dd'leennlrmi.  Tlie  faces  ftf  tlie  octaedron  make  an  angle  of 
109^  ^d^  16":  tho*«e  of  the  flmlccaedron  an  anj^le  of  120*: 
■od  the  former  cut  thi*si?  ut  uii  nnj^le  of  144°  44'  3''.  Be- 
•mI«  th<*9e  &«»*'eril  FitmUer  faces  were  observed,  which  were 
not  tnnj  to  det*TinirKv  because  ihe  &peciiiieiif  were  not 
very  dt»tinet. 

If  U  mil  nnciimmon  to  meet  with  flattened  qnadrilateral  Vanetfeiof 
IfrktnH^  the  faces  of  which    form    angles    of  lOl^  32'  and  ^'^'''"• 
78*  2d';  an^lcjj  that  occar  in  several  mi nenils,  parti cularl^r 
in  the  ^alcareoun  spar.     At  the  extremities  of  these  prisms 
irere  faces  in  greater  or  less  number,   which  we  could  not 
sKertain* 

A»  to  its  contexture,  we  could  not  find  it  split  decisively  Not  fissile, 
\m  knr  direction. 

With  rc«pect  to  ife  crj^stsilltzation  it  can  be  compared  only  R«<?mblef  the 
wiib  the  spinerie*  with  which  Mr*  Huiiy  classe's  the  ceylanite  *^       ** 
or  pleanast.     \s  analysis  informs  us  too,  that  it  resemblei 
it  m  its  CQustitueiit  piirts,  we  must  consider  them  aj»  similar* 

The  fallowing  is  a  comparative  analysis  of  them. 


Of  the 


Oftha 


Of  ttic  cftyU-        . 

OftlieipiricUcby    stilnclle  nUeby    .^!^T 

V.M,oel,n.        by  KU-  ColUu  ^.^^^^^ 

protK.  D«Hco- 
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CompAntlf^ 
aiulyits. 


We  find  that  ainmine  uuitec^l  uith  mnj^iesta  must  be  con* 
^wderefl  as  the  essential  part  of  the  mineral. 

Aa  yir*  B«*rnhardi  took  upon  himself  tt^  describe  the  cha« 
#9Cf«ri   of   tlie   lazuli te,    Mr.  Trommsdorff  attended   more 
particularly  to  the  analysis^     He  proceeded  as  follows.  ItsanalyiU, 

A.  A  liundnfd  grains  of  aiderite   strongly   calcined  in  a  Calcloed. 
I^coveted  crucible   lost  5  grains  of  their  weight.     The  fine 
blaif  colour  had  disappeared>  and  was  chan^fed  to  a  yellowisli 


SA  INALYSI!!  OF   LAtVLTttp 

tWcad  wifh  B.  The  calcined  mineral  was  easily  ^^mid,  and  did  not 
scratch  the  agate  mortar.  One  hundred  g^ins  were  urged 
to  a  red  heat  with  400  of  caustic  soda ;  and  aflter  a  pasty  fu- 
sion there  remained  a  mass,  which,  diffused  in  water,  afforded 
a  turbid  solution  void  of  colour.  This  was  supersaturated 
with  muriatic  acid ;  evaporated  and  redissolved  in  boiling 
Silas  preci|a*  water;  when  silex  was  precipitated  from  it,  which  wtighed 
^^    *  10  grains  after  calcination. 

C.  The  boiling  liquor  was  precipitated  by  carbonate  of  soda. 
No  plutineor  ^-  ^^^  precipitate,  containing  neither  glucine  nor  yttria, 
fUria.  ^as  boiled  in  a  lixivium  of  caustic  soda,  which  effected  a 

partial  solution.  The  spong}',  insoluble,  brownish  red  resi* 
duum  was  set  apart. 
Lixivium  satu-  ^'  '^^^  soda  lixivium  (D)  was  supersaturated  with  muri- 
Mued  with  mu-  atic  acid,  and  the  boiling  liquor  precipitated  by  carbonate 
SumiJi^ie^-**  of  soda.  The  white  precifntate,  after  sufficient  elutriation, 
rated.  and  being  strongly  calcined,  left  G6  grains  of  purealumiue. 

Lime.  F.  The  reddish  brown  residuum  (D)  dissolved  entirely  in 

muriatic  acid.     The  solution  was  concentrated,  and  the  ex- 
•  cess  of  muriatic -acid  saturated  with  ammonia.     A  little  con- 

centrated sulphuric  acid  was  then  poured  in,  which  threw 
down  a  white  precipitate.  This  was  washed  several  times  ia. 
cold  water,  and  calcined,  after  which  6  grains  of  sulphate  of 
lime,  being  equivalent  to  ^  gruins  of  lime,  remained. 
^Mo  of  iron.  ^*  ^^^^  ^^^  liquor  from  which  the  lime  had  been  precipi- 
tated prussiate  of  potash  was  poured,  and  the  precipitate 
produced  contained  2*5  grains  of  oxide  of  iron. 
Mazneiia.  ^^'  ^^^  liquor  decanted  from  the  prussiate  of  potash  was 

mixed  with  carbonate  of  soda,  and  kept  some  time  boiling. 
A  white  substance  fell  down,  which,  after  calcination,  con- 
sisted  of  18  grains  of  magnesia. 
.  It,  component      ^"^  hundred  grains  of  the  calcined  fossil  therefore  con- 
P^urif.  toincd 

Silex r  10     (B) 

Alumiue    66     (E) 

Magnesia 18     (H) 

Ume 2      (F)  ? 

Oxide  of  Iron  •  •     25  (G.) 

Loss •     1'5 

100 

The 


1 


i 


owing  loan 
oxide  of  iwos 


'  Notaiulphti- 


«up^$ed. 


aif  pACFARiBia  i?vnt  bartte*. 

Tb«  Ulue  colour  of  the  fossil  appear*  lo  be  owiug  to  the  Blue  colour 
degree  of  ax  id  at  ion  of  the  iron  ;  aod  thii^  is  go  much  the  more 
jirobitble,  as  Mr*  Hitter  ha^  nuuounced  the  existence  of  a 
iilye  oxide  of  irua« 

It  ie  true  Mr.  Guyton  has  discovered  also  a  blue  sulphuret 
of  iron,  to  which  he  ascribeta  the  colour  of  lapis  lazuli:  but  ^^t  as  Gujri 
in  ifaU  case  perha[>ti  the  sulphur  tnay  serve  to  produce  this 
mtniniuni  of  oxidation.  Besides,  direct  experimeuts  on  the 
iazuUte  have  convinced  the  author  of  this  meiiioir,  that 
it  dues  tiot  contain  the  leaiit  trace  of  sulphur  or  sulphuric 
acid. 


VII. 


On  tk^  Prtparaiim  of  pure  Barries  i  by  Mr^  Robiquet^- 

N  a  note  Inserted  in  No.  183  of  the  Anuales  de  Chimie, 
£*ee  Journal  No.  76,  p.  60],  on  the  decom position  of  acetate 
of  barytes  by  means  of  soda*  Mr.  d'Arcet  points  out  as  a 
more  eeonofflictil  and  certain  process  for  procuring  pure  ba- 
lytifSv  to  decoaipo«c  any  bar)^ic  salt,  particularly  the  mu- 
rifttet  by  a  caustic  alkali.  I  conceive  however,  that  the  (pre- 
ference he  gives  to  this  process  over  that  more  generally 
employed,  namely  the  decomposition  of  the  nitrute  by  means 
of  heftt,  is  not  well  founded. 
^^  If  we  consider  the  subject  in  an  economical  view,  we  find  Comparison  of 
^H  i»  both  cases  a  soluble  barytic  salt  is  first  to  be  formed:  that 
^^■ifi  the  first  case  we  cannot  employ  liquors  sufficiently  con- 
^Bcentrated,  to  prevent  any  baryte«  from  remaining  in  a  state 
^■of  solution:  that  whatever  precaution  we  take  in  preparing 
tiie  caustic  alkali  by  means  of  lime,  a  portion  will  always 
become  carbonatedf  were  it  only  during  the  processes  of  lil- 
tf«tion ;  consequently  there  will  be  so  much  to  be  deducted 
fVt^m  the  quantity  of  laiTtes  that  might  have  been  obtained: 
that  besides,  as  the  liquor  liiu^jt  be  shaken  during  the  preci- 
pitttioua  a  certain  portion  will  then  become  carbonated :  that 
a  lo«i  i#  occasioned  by  the  wa^hinj^  likewise :  and  lastly,  that 


Mr.  d'ArcctV 

process  for  ol>* 
taining  pum 
barytcs  not 
preferable  to 
the  common. 


I 


,  Losses  ia  bis 
vr»y. 


'  Aiuuiles  ae  Chlmte,  Vol.  LXil,  p.  6f ,  Apnl,  1807. 


a  great 


1|4'  Oy   fREPARING  PUBE   BARTTEt. 

a  great  deal  more  becomes  carbonated  by  dissolving  it  afresh, 
iu  boiling  water.     It  is  obviouH,  that  .all  these  deductions 
None  in  the     **^^"  together  will  amount  to  a  considerable  sum,  while  in 
other.]  the  decomposition  of  the  nitrate  we  obtain  the  whole  of  the 

quantity  it  contained,  which  amounts  to  nearly  half  the 
weight  of  the  dry  salt;  and  that  besides  this  prcnress  is  neither 
difficult  uor  expensive,  to  those  who  know  how  to  conduct  it 
properly.     The  foUowmg  are  the  precautions  to  be  taken,  to 
ensure  its  success. 
Process  for  de-      Let  a  covered  crucible  be  nearly  two  thirds  filled  with  dry 
composing  ihe  and  powdered   nitrate  of  barytes,  and  placed  in  a  commou 
*  '^  ^*  furnace,  heated  moderately  so  as  to  cause  the  salt  to  dis- 

solve in  its  own  water  of  crystallization.  Increase  the  fire 
gradually,  and  with  caution,  on  account  of  the  considerable 
tumefaction  that  takes  place  toward  the  end.  When  the 
mass,  which  ought  then  to  be  of  a  cherry  red,  no  longer  emits 
any  bubbles,  cover  the  crucible  with  charcoal  t©  the  depth  of 
an  inch  or  two;  tit  on  the  furnace  its  dome,  furnished  with  a 
plate  iron  chimney;  liet  it  heat  thus  for  a  quarter  of  an 
hour;  and  afterward  withdraw  the  crucible  from  the  fire» 
break  it,  and  put  the  barytes  into  a  close  vessel  as  quickly 
as  possible. 
7ibs.  produced      In  this  way  I  lately  treated  seven  poinds  of  nitrate,  which 

i31bs   6oz.  of     J  divided  into  three  common  crucibles,   and  placed  in  the 
pure  barytes.  ■ 

same  furnace.      The  charcoal   expended  cost  about  SOs. 

[Is.  3d.];    the  decomposition  was    completely  effected  in 
two  hours;  and  I  obtained  3lbs.  6oz.  of  perfectly  pure  ba- 
Nejcessary  cau-  rytes.     But  it  is  to  be  observed,  that,  if  the  barytes  be  kept 
tion.  too  long  in  the  fire  after  the  nitrate  is  decomposed,  it  will 

become  considerably  carbonated:  and  if  the  quantity  be  at 
all  too  ^reat,  it  is  impossible,  whatever  heat  we  afterward  em«i 
ploy,  to  deprive  it  completely  of  carbonic  acid.  This  is  the 
whole  of  the  difficulty,  which  is  completely  removed,  by 
acting  as  I  have  directed. 
,  ^     Thus  I  conceive  it  is  in  reality  more  economical,  to  ex- 

tbis  mode.  tract  the  barytes  from  the  nitrate  by  the  help  of  fire,  than  to 
follow  the  process  proposed  by  Mr.  d'Arcet :  for  even  sup- 
posing the  barytes  to  be  equal  in  quantity  by  both  processes, 
which  I  have  shown  cannot  be  the  case,  the  price  of  the 
potash  I  must  have  employed  would  have  nearly  doubled 

the 


©If  8IMI0inmSTTH1»  SUtPKURET  OP  BAXTTtS* 

ieTpen*e.  A n<l  as  to  the  purity  of  the  product,  since  the 
bini^  imi*t  be  performed  ver\'  8paringly»  1  do  not  see, 
that  ih«?  process  of  Mr.  d'Arcct  deaen'es  the  preference  in 
ifwot :  for  it  is  probable,  that  the  barytes  thus  ob* 
rill  retain  n  little  of  the  salt  of  the  mother  water; 
and  on  the  contrary,  that  obtaiued  from  the  nitrate  \h  eic» 
tremely  pur<?,  at  least  if  the  precaution  be  taken,  before  it  ii 
decotDpO!!iedt  to  calcine  it  sh^htly,  and  redis&olve  it^  in  oiw 
der  fo  ftrpamte  a  portion  of  iron  proceeding  from  the  suU 
phate  finMh»y©d. 


VIIL 

Remark  os  the  .fpmttaneoits  DecomposUwn  of  the  hidroguret* 
ltd  Svfphurrt  of  Bart/Us  ;    bt/  Messrs,   Kobiquet  and 

CUfiVBEUL*. 


I 


iN  tlic  course  of  lust  monMi,  IVIr,  Holiiquet,  in  order  to  ae-  Two  socu  oi 
fMirate  %ome  crystals,  that  hsid  formed  in  a  phral  half  filled  s.?omint*o'Z^ 
vftth   htdrog-n retted  sulphuret  of  Larytes,  turned  it  upside  in  hidrogurcff 
down,  nilhortt  uncorking  it.     Some  days  iifter»  the  weather  ^^  bm^tcs"  1 
Imvin^  g'l'own  colder,  the  liquor  afforded  some  tolerably  large 
crjrttaU,  which  were  of  a  very  different  figure  from  thoset 
thni  remained  at  the  bottom  of  the  phiah     We  have  exa- 
twtned  these  two  subitaacen  togeLher»  mid  the  following  art 
tile  re»uU»  of  Oiir  obBervatioiis. 

].  The  first  crystals  were  elongated  prismi.     On  the  ap»  Ist,  stilphaf«fc» 
of  flitlphurtc  acid  they   gave  out  sulphuroufi  acid  led  *"*t*^^t« «! 
at  the  «ame  titne  let  fall  i^ulphur   mixed  with  aul- 
pbaie  of  b«rytes.    Hence  there  could  be  no  doubt|  that  they 
vere  sutpUuretted  sulphite  of  barytes, 

9.  The  mother  water,  in   which  the  second  cryBtaU  had  td,  pure  h%* 
formed,  was  colourless  and  very  limpid.     It  retained  net-  ^^[[^^^  *"  **** 
tbi^r  nulphtir  nor  sulphurous  acid  ;  had  all  the  characters  of 
m  aimple  solution  of  barytes  in  water;  and  the  cry«tals  com- 
ported theni^*lves  as  the  crystals  of  that  earth.     They  ditt* 
polved  in  weak  muriatic  acid  without  eOervet^cence,  and  in 


tff  «OteRtt   or  CAMHlORAtED  WilKm. 

wtier  without  leavipg  any  refiidaum.     The  latter  solution 

yielded  a  precipitate  both  with  salphuric  and  with  carbonic 

acid. 

Occasioucd  by      From  these  observations  it  was  easy  to  explain  the  separa** 

Mie  phbl.    "   *^^"  ®^  ^^^  hiilrognretted  sulphuret  of  barytes  into  pure  ba-* 

rytes  and  sulphuretted  sulphite,    ^lie  oxigen  contained  in 

the  phtal,  being  absorbed  by  the  sufphuret*  formed  water 

and  sulphurous  acid :  but  the  quantity  of  oxigen  being  in- 

Bufficienti   to  convert  all  the  sulphuret  into  sulphite,  the 

consequence  was,  that  the  portion  of  sulphite  which  was 

formed  sulphuretted  itself  at  tiie  expense  of  the  undecom* 

posed  sulphuret,  and  lefl  its  base  free.     The  sulphuretted 

sulphite,  being  less  soluble  than   the   barytes,  of  course 

crystallized  first. 

Hidroguretted      Hence  we  conclude,  that  the  absorption  of  oxigen  gas  by 

•ulphure(8,ab-  hidroguretted  sulphurets  never  produces  immediately  a  sul- 

^,alway«^*^"  phate,  but  a  sulphite,  notwithstanding  the  great  affinity  of 

form  sulphites,  the  base  for  sulphuric  acid ;  as  Mr.  Berthollet  has  explained 

Sulphite  of  ba- in  his  Memoir  on  sulphuretted  hidrogen;  and  that  the  affi- 

t^fix)m  b*^  nity  of  sulphite  of  barytes  for  sulphur  is  greater,  than  that 

•yiti.  oY  barytes  for  the  same  substunce. 


IX. 

Remark  on  a  Property  of  Camphorated  Water :  by  C.  A^ 
Cadet,  Apotliceary  in  ordinary  to  his  Majesty*, 

Carbonic  acid  """  Surgeon  at  Madrid  announced  three  years  ago,  that 
catd  to  {Promote  carbonic  acid  promoted  the  solution  of  camphor  in  water, 
camphor  in  *^°^  ^^^^  ^^"^  water  had  very  decided  medicinal  properties  in 
water.  disorders  of  the  bladder.    Leaving  to  the  physician  to  deter- 

mitie  the  value  of  the  medicine,  I  have  attempted  merely  to 

confirm  the  chemical  fact. 
_.  For  this  purpose  I  made  a  solution  of  camphor  in  distil- 

rfiisolved  lir  '^  water,  and  another  in  water  saturated  with  carbonic  acid 
ieruted  water  after  Mr.  PauVs  method,  in  order  to  compare  the  quantities 
^'"v  tiVt*      ^  camphor  dissolved.     I  weighed  the  camphor  before  and 

•  Aniulcs  de  Chimie,  vol.  LXII,  p.  133,  May,  1807. 

after 


^ 
^ 


wMer 
'bouic 
As  I  had  been  obliged  to  tiUer  the  liquors  ttnd  i'criiaiii  an  w- 
dry  tht  tilt«?rs  1  imagined,  that  the  uiidliisolvtiJ   camphor  porition  ia'** 
must  have  lust  ^.o.pe  of  its  wei^rht  by  evii)»yritti4^>n,  uiid  that  dtym^, 
the  b«lance  did  not  give  me  the  precise  i}uantity  abiiorbed 
bjT  the  wtttrr.     Accoriiin^ly  I  sought  for   a  reugeat,  that 
should  acquaint  me  with  the  pre&ence  of  camphor  iu  wa- 
ter, 

P<^ta«h  I  found   would   precipitate  cfitnph orated   water,  P"''©  potask 
while  ucither  soda  nor  ammonia  reudrred  it  ut  all  turbid,  c^^lhor  Ivoim 
the  [lotu-ih  mast  be  pure  and  eau.stic.    If  it  eorituia  car*  w«itcr»butn^ 
flic  iktr'id  it  no  longer  precipitatta  the  camphor :  and  if,  ^r^^  ^^^^ 

h  ha«  been  precipitated,  the  vessel  be  lefl  exposed  to 
•ir,  the  rM|uid  rt^covers  its  tninnparciicy  by  absorbing 
ttic  acid. 
flfins  then  we  have  a  new  method  of  distinf^uishing  pot-  Thisancwt^tt 
frofn  aodo*    Camphorated  water  is  in  thih  respect  a  more  p^iJ^i'f^'Jl 
aiu  tctt  than  the  uitromunate  of  platiufli  afiid  more  easily  *oda* 
procured*     Tlit  metuUie  salt  howcK'er  is  more  coiUDiodiouSp 
ms  ft  precipitates  the  carbonate  of  pota^ih. 

Wheri  employing  caustic  potash  m  a  test  of  camphorated  '*"^*  pottsli^l 
^^r  impregnated  with  carbonic  acid,  I  obtained  no  preci-  uies  it  if  ear- 
but  by  adding  a  great  excess  of  alkali ;  and  this  pre-  ^^^^  *****  ^ 
pataie  did  not  appear  to  me  more  cousiderab]e«  than  that 
in^d  iu  distilkfd  water,     1  think  therefore,  that  carbonic 
doe^  not  in  any  sensible  dcg;ree  promote  the  solution  of 
bor  io  water:  and  it  follows  nt  least  from  these  exp&- 
kttt    that   water  does  not  tmpre<{nate  itself  with   th^ 
of  tlie  campltor  solely,  as  some  chemists  have  be* 
%edt  but  that  it  dissolve^  a  suflicient  proportion  of  this 
»Qcrele   volatile   oiJ  for  the  purposeii  of  which  it.  ii  cm- 
»loyed. 
If  the  camphor  be  reduced  to  a  stale  of  extreme  dnibion  ^i  t^^.  .im|>lu>f 
Jby  trituratjun  **ith  a  few  dropsof  alcohol,  the  water  will  takr  l^i^i^iiyn  ut^/ 
iiu>re  Ihaa  iixteen  grains  per  quart:  bomc  clM^miita  have  ^^^^  ^^  ^f 
grains*  ' 


pr^ent. 


fS  Wr  THE  LIME  IN  CREAM  OP  TARTlIU 


lieport  on  a  Memoir  of  Mr.  DestoccHe*,  Apothecary  al  Pa* 
ris;  hy  Messrs,  Vavquelin  and  Boullay,  Read  at  the 
Parisian  Society  of  Pharmaq/,  Feb.  l6,  1307** 

JL  HE  paper*  on  which  these  gentlemen  were  appointed 
to  make  a  report,  was  entitled,  a  Memoir  on  the  Tartrite  of 
Lime  contained  in  the  Tartarous  Acidule. 
ffi  prepar(ng  Preparing  Rochelle  salt  in  quantity,  Mr.  Dcstoiiches  wan 
!?on  v^  mUe  ^^*^®"^  of  collecting  the  tartrite  of  lime,  that  separates 
iJirtriteof  lime  from  cream  of  tartar  at  the  moment  of  its  saturation,  in  or- 
found.  jgj.  ^Q  ^yj.j^  j^  jQ  account :  but  he  was  very  much  surprised 

ftot  to  obtain  more  than  two  pounds  of  precipitate  at  farthest 
from  about  three  hundred  of  cream  of  tartar,  that  he  had 
used,  instead  of  ten  times  that  quantity,  .which  he  had  rea- 
son to  expect  from  the  observations  of  Mr.  Vauquelin, 
Repeated  with      The  same  process  repeated  afforded  Mr.  Destouches  but 
the  same  effect.  ^  ^g^  gljgl^^  precipitate,  which,  confirming  the  former,  in- 
duced him  to  make  the  following  experiments. 
£zp.  1.  Aboot      Ist.  To  a  boiling  solution  of  eight  ounces  of  crystallized 
If  Ui^[^«|a*^r  carbonate  of  soda  he  added  cream  of  tartar  to  the  point  of 
Idr.  of  tartrite  saturation,  without  any  precipitate  being  produced  :  but  af- 
•flime.  ter  the  solution  had  stood  twenty-four  hours,  a  number  of 

silky  crystals  were  deposited,  which  when  separated  weighed 
five  drachms.     These  crystals,  being  mixed  ^ith  an  excess 
of  acidulous  tartrite  of  potash,  were  reduced  to  one  drachm 
by  washing  with  boiling  water, 
txp.g.  Appa-      2d.  A  fresh  experiment,  made  with  the  cream  of  tartar 
ITrs  ^    "'        employed  in  the  operations  in  the  large  way,  afforded  but  two 
drachms  of  precipitate,   which  were  reduced  to   eighteen 
grains  by  washing  with  boiling  water. 
Tartarised  as-      Surprised  by  these  results,  Mr.  Destouches  conceived, 

iron  promotes  that  the  tartrite  of  lime  might  be  dissolved  by  the  Rochelle 

the  solution  of     ,         , .  ,  ,  .    «  .  ,.,         x 

tartrite  of  lime  salt,  which  prevented  it  from  separating  readily.     In  conse- 

^y  ^'*;"8»  ^"*  quence  he  boiled  a  pound  of  Rochelle  salt  and  two  ounces 
It  falls  down  on     «  •        m-        •  n  «         i  i       « 

itanding.  of  tartrite  of  lime  in  two  quarts  of  water,  when  three  drachms 

•  Annales  de  Ckimie,  W.  LXII^  p.  3d.  April,  I8i.7. 


on  TIIS  LfM^I 

ealcarei>us  ^alt  were  dlfisolved ;  but,  after  standing 
ro  f^H  !<»  the  whole  WHS  tlppostted  in  a  needly  form,  so  ai 
of  fo  ^hfivt  an  atom  of  Itine  on  tlie  addition  of  oxalate  of 

[iTticinia, 

Whence  coidd  arise  thi»  difference  in  the  quantity  of  tar* 
•ite  of  lime  in  dliTtrcnt  parcels  of  cream  of  tarttir,  which, 
tt»niin'4  to  Mr,  De^touches,  was  j\  in  the  first  experiment, 

nd  xi»  ^^  *'^^  !*econd  ?  i 

,mmt  for  thi»  fact,  and   ascerttiin   whether,  if  the  Supcrtartr!t« 

1  ,-.  »  .     .  -.        „  of  hotftsh lakoi 

I  tartrite  of  potash  contained  little  or  no  tartnte  o*  ^^  ^,    ^^  ^^^ 

ae|  it  inij^ht  acquire  some  in  the  process  of  purificntion,  tnte  oflimebf  1 
inffior  boiled  two  Ounces  of  tartrite  of  lime  and  eight  of  [^^^'''f^  '^^^"^  ' 
i  of  til  J  tar  ill  ei(?ht  quarts  of  water.    In  this*  process  the 
utter  retninrd  ^V  ^^  '**  weight  of  \he  formen 
Mr*  Df^touches   farther  6ali*ried  himself  of  the  propor- 
on  in  which  the  tartrite  of  lime  unites  with  boiling  water- 
Lrt«tl\',  hr  concluded  from  his  experiments;  General  coo- 

Ist^  That  tlie  quantity  of  tartrite  of  lime  in  cream  of  tar-  t^""^**^"*- 
if  i»  lialile  to  vary  from  the  smallest  quantity  to  seven  per  f,Ji  ^f^^ii^"^ 
put* 

9il)y,  That  tartrite  of  lime  h  soluble  in  six  hundred  parts*  Soluble  in  600 
|>f  boiliog  water;  and  that  it  is  susceptible  of  a  regular  cry-  P»'^*'t^**<»iiioi 
llaHiz»a)ori  by  brinp^  dinisulvcd  in  a  soluble  tartnte. 
Sdly,  That,  iu  making  Rochelle  sult»  the  solution  should  h>  making  ut* 
fwflWwi  ta  cool,  in  order  to  deprive  it  of  tartrite  of  J^'^^^'^j^fj^^^j 

4thlf,  That  tire  carbonate  of  soda  affdrds  the  most  Simple  ^^  '''*^***^ 
k  of  annty&liig  creum  of  tartar  with  respect  to  tartrite  jod,!^?^!  of 

J  line  in  cream 
of  tartar, 
Exprrimefits  and  re/fecthns  ht/  ihe  commtsaioners^  Experimenu 

1»  SiX  porcds  of  tq^iiio  of  tartur  of  the  shopi*,  bought  at  ^^^j^u^^iV^^^^^ 
}tfler«:iit  plactt^f  were  numbered,     A  huudied  diucfims  ofg.^  wi:eU  of 
J}«  SAttiraU'd.   hot  uith   a  solution   of  pure  caibotiut^  of  creamof  urur 
riS  tgwttrdtt  the  end  of  the  saturation  a  trrcater  *''^'  ^''^^""eit 
.ty  of  priTQIpltate,  which  separated  spuiitaueous-  tartrite  of  lime, 
i\  but  &nly  towurd  the  end  of  the  comiiinutiou.       The  so- 
ttely,  an  hoon  aa  th*)  were  coaled,  left 
Ui>  '  c,   part  of  w huh  was  crystalline,  part 

ulrcruieutt  in  the  follow iu^  proportions* 

Cream 
•  See  pogc  52, 
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tbirtj'-five  hundredth  parts  of  the  whole.  Consequently  the 
specimens  of  creum  of  tartar,  which  were  the  object  of  our 
inquiries,  contained  the  following  quantities  of  lime; 

gw.  grs.  grs. 

Proportions  of      No.  1  —  17»82,      No.  3  —  17-28,     .No.  5  —  20-52, 
^^V^r.  2-21-68,  4-21-06.  6-17-28: 

and  therefore  of  tartrlte  of  lime; 

R«"^-  gra-  gn, 

Itidhenreof         No.  1  —  50-91,      No.  3  —  4f)-37,      No.  5  —  5863, 
birtritc.  2  _  61.94,  4  __  60-17,  6  —  49'37- 

General  infer-       From  all  these  facts  we  conclude: 

*nces.  ist.  Thnt  it  is  true,  that  the  qnantity  of  tartrite  of  lime 

Proporiion  of  varies  in  different  parcels  of  ci-earn  of  tartar  to  be  met  with 
tartrite  of  lime  .,,  .ii*  ••!  in 

from  Oa to  07.  '«  the  shops :  but  that  this  variation  does  not  exceed  trom 

five  to  seven  per  cent,  at  least  iu  those  we  had  an  opportunity 

of  examining. 

Exists  in  the        2dly,  Tliat  it  is  more  natural  to  look  for  the  source  of  thia 

crude  tariur.  earthy  salt  in  the  crude  tartar,  which  contains  it  ready 
formed,  than  to  foppose  it  produced  in  the  process  of  puri« 
fying  it. 

Carbonate  of        3dly,  That  the  carbpnate  of  soda  does  not  appear  by  any 

t^anotagood  ^^^^  calculated  for  the  analysis  of  creani  of  tertar  with  re- 
spect to  tartrite  of  lime. 

Tartarised  na*       4thly,  That  in  fact  Rocbelle  salt  promotes  the  solution  of. 

Iron  retains  a    ^jjjg  calcareous  salt  with  the  assistance  of  heat;  and  it  haa 

portion.  1      i»     1       .  .  i»  •    . 

the  farther  inconvenience  of  retamnig  a  certain  quantity  a 

16ng  time  in  solution.  , 

Should  be  freed  5thly,  That  the  Rochelle  Salt  of  the  shops  always  cofi- 
fr<)m  it  by  cold  tains  morc  or  less  of  this  earthy  salt,  and  tnat  it  ought  to  be. 
»o  u|ioo.  redissolved  in  cold  water,  to  obtain  it  perfectly  pure. 

6th,  That  the  mode  of  analysis  we  employed  appeared 

to  us  very  proper,  to  make  known  precisely  how  much  tar* 

trite  of  lime  is  c(iV)tained  in   the  acidulous  tartrite  of  pot« . 

•ah. 
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^^icat  De%rriptkm  and  chemical  Anulysis  of  a  Stone* 
r^ropjtysaiile:  bjf  MesMrs,  Hisingeb  and  Bcazi^ 
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X  H  E  colour  of  this  stone  is  white,  or  somf^ime^  of  a  green-  Coloui. 
iA  white*  "and  occastonally  «ina!l  saperficial  blue  spots  of 
fiotite  of  linie  miiy  be  observed  on  it, 

UiH  fouiid  in  mu^9C8,  lunnin^  oblong  nodules,  most  com>^  Form, 
aionly  of  oo  determfuate  figure,  bat  sometimes  approaching 
aji  irrr^uTar  rbomboid.     Hence  no  exact  measure  of  its  an- 
ises cim  be  tulti-n  :  Iboiij^h  appar«  utly  \X%  lateral  angles  are 
abaut  UB°  and  62^  reciprocally* 

lU  fmelijre  is  nnequul,   foliated  and  verj-  shluing  in  one  Frtctwre, 
dirrctjoti  ouIy,  which  stems  to  be  that  formed  by  the  incli- 
Datioi)  of  90*5  or  100°  to  the  axis  of  the  rhaniboid.     It  may 
be  cleft,   th<ioj»h    les^  decideiily,   ia  two  other  directions 
voarly  parallel  to  the  sides  of  the  rhomboid.     If  brolweti 
tran>^cr«<'ly",  it  has  little  or  no  lustre,     Tlie  fragments  are 
of  up  indeterminate  farm,  angular,    with  sharp  edge^,  on 
wtiicfa  it  U  a  little  traoslucid.     They  strike  fire  with  steel i  K^rtlness^d. 
mtiS  are  hard  euous^h  io  '*cratch  glass  easiU%  but  are  scratch-  fi^^^^y* 
ed  by  cjiiartr.     It  is  rlifficult  to  reduce  to  powder.     Specific 
gravity  3*^3  ^ 

Tlie  pow  ut^r  ot  the  purest  t'nijfraents,  projected  into  a  hot  Plio<?phore?. 
spoon,  emit  a  greeniah  phosphoric  lii^ht,  that  ia  but  of  short  ^^^  ^y  *^*^*- 
dunit«i>it* 

B4'fiirc  the  plowpipe  without  any  addition  it  is  nearly  in-  Befnrc  th<! 
ftuible:  but  if  the  heat  be  urged  to  a  high  degree,  it  ren*  J5'^^^J''»P5;i«»f- 
difTi  It  white,  opake,  and  its  anrfyce  is  surrounded  by  small  but  at  a  hJgh 
bubbln,  which  issue  from  it  hastily,  and  burst  if  the  tern-  ^"^tctnit^tjub- 
pcrattlre  be  kept  op.     Tlii#  is  a  very  decided  characteristic 
atce«    from   which   the   subsiance   has    received    its 


With  borax  it  fu^^es  easily  into  a  colourless  transparent  Fuses  with  W 
glass.  rax. 

•  Anmlcs  do  Cbimie,  fol  LXViri,  p.  lU,  May,  1806, 

Vol.  XIX^Jabt*  1804.  D  Soda 


S4  AVALYSIS  OF  THE  FrROPIITSALITBi 

Attacked  bjr         Soda  attacks  it  with  a  little  effervescence,  and  prcMluces  d 
soda.  '  ^ 

porous  mass. 

Where  found.  This  stone  was  found  by  Mr.  Gahn>  at  Finbo,  near  Fab- 
Ihii,  about  three  quarters  of  a  league  west  of  tlie  town,  oi\ 
the  road  to  Suudboru.  The  nodules  are  imbedded  in  a 
granite  composed  of  white  quartz,  feldtspar,  and  silvery 
mica,  the  lauiiiite  of  which  are  rhomboidal  and  in  hexagonal 
pnsnis.  The  nodules  are  separated  from  tlie  rock  by  thin 
scales  of  mica,  covered  by  a  talcous  substance  of  a  greenish 
yellow  colour. 

Its  d-fforence        Jt  differs  from  feldtspar,  to  which  it  appears  to  have  most 

rolu  L      jiar.  resemblance,  iu  having  but  one  determinate  direction   in 

uhich  it  can  be  split,  while  feldtspar  has  two.     The  specific 

gravity  of  feldtspar  too  is  but  2*704,  and  besides  it  is  much 

less  difficult  to  fuse. 

Analysis.  The  following  analysis  wjis  undertaken  conjointly  witk 

Mr.  Cerzdius. 

Powdered.  Two  hundred   grains  of  pyrophysalitc,  reduced   to  fine 

powder  in  a  mortar,  acquired  an  increase  of  weight  of  four 
grain's. 

Healed  alor.e.  rt.  These  •204  grains,  having  l>oen  ke[)t  at  a  red  heat  in  the 
fire  for  three  hours  lost  I  '5  grains. 

Treated  with        b.  On  ad<ling  Goo  grains  of  carbonate  of  potash,  and  ex- 

carbonatc  of     pojj'nitr  the  mixture  to  a  red  heat  for  three  hours  in  a  platina 
potash,  Hnrt       *        ...  ,        ,  .      •       i  n      i  ,    ,i 

muriatic  add.    crucible,  a  colourless  u)ass  was  obtamcd,  perfectly  soluble 

IU  muriatic  acid.     This  solution  being  evaporated  to  dry- 

ne>is,  and  diffused  in  water  with  a  very  little  muriatic  acid, 

the  silex  was  obtained,  which,  after  having  been  washed  and 

Silcx.  heated  red  hot  for  half  an  hour,  weighed  G(>"-25  grains. 

Prec;iMtated  by      ^-  The  solution  iu  water  was  precipitated  by  carbonate  of 

(^rbonato  of  potash,  whicli  Has  added  iu  excess,  taking  care  to  keep  the 
liquor  boiling  during  tlie  process.  The  precipitate  obtained 
was  dissolved  in  caustic  potash,  except  a  small  portion  of  a 
yellowish  powder. 

Neither  g!u-         c/«  To  the  li(iuor  precipitated  by  carbonate  of  potash  mu- 

cine,  zircoa,      viatic  acid  was  aflded  in  excess,  and  caut»tic  ammonia,  wilh- 
iioryttra.  .  ' 

out  tiio  nquor  undergoinr;  any  change :  a  proof,  that  it  con- 
tained neither  glucine,  zircon,  nor  yttrla. 
MvjrUtoofam-      ^-  To  the  solution  in  caustic  [>olash  muriate  of  ammoniin 
ifion.jadiidio  ^..^^  ?idded,  and  it  was  boiled  till  the  ammonia  was  expelled 
.      ,  in 


A2fliYr<!3  OF  TRE  PVROl»rfrsAf.rfE# 


55 


mif.     The  ^lurfiloe  ^btatrteU  hv  this  pror>es9  wa-s  care-  f»ieiJkanncs(>- 

^^  *  iutiUU  Sl  boiled^ 

sMy  washed,  and  heated  red  hot.  In  th'w  last  opeTation> 
rh#ii  the  incandesce-nci*  w(i«  cunietl  to  a  hi^h  det^ree,  the 
fnas"*  emitted  fumto'^  TnfK>nrs :  an  unejcpetted  phenoriieiion, 
iUhI  did  not  take  place  ut  a  less  elevated  temperature.     As 

[wt;  conceived  these  vapours  to  be  mnriate  of  ammonta,  part 

1  of  v^bich  inij^ht  have  remained  in  the  mass,  it  vvaa  heated 
fed  hot  in  the  tire  full  two  hours  longer-    After  thi»  the  alu-  Alummi?, 

,  fpine  weighed  107*5  grains*  In  another  experiment,  when 
aluiniiic  had  been  exposed  to  a  lower  degree  of  heat,  and  for 
a  «^uarier  of  an  hour  only,  lit)  grams  were  obtained,  which 
were  reduced  to  107'5  by  longer  calcination-  In  these  ope*  An  alumtnmif 
rations  an  aluminous  salt  was  found  to  attach  itf^clf  to  the 
^^es  of  the  lid  that  covered  the  crucible,  but  the  smidlneiis 
of  it*  quantity  did  not  allow  us  to  exumine  its  nature,  Ano- 
Uier  time,  instead  of  exposing  the  alu  mine  to  heat«  we  dis« 

I  solved  it  in  sulphuric  acid,  and  added  a  little  potash  ;  wheo 
file  resalt  was  a  crystallisation  of  sulphate  of  aluminet 
which  coutiuued  to  the  last  drop.      The   fsulphniie  acid, 

[441  di»vdviug  the  alumine^  left  a  re»duum  of  3  grains  c^  si-  Sitex. 

.    /i  The  yellow  powder,  which  was  not  attacked  by  the  Yellow  resi- 
caitstic potash  [c),  was  dissolved  in  nitromuriatic  acid;  being  **"^"** 
eva^omded  to  dryne^^  and  redia&olved  in  water,  a  gr^iiu  and 

%kmli  of  iiWx  were  beparuted  from  it«     By  adding  to  tite  li*  Silex- 
quor  Huccioate  ol'  ammonia^  a  precipitate  of  oxide  of  iron,  Oxide  of  ironi" 
weighing   r76  grain,  wat*  obtained:  and  on  adding  caustic 
•iBiikODia  1  graJu  of  alumine  was  precipitated.     The  re-  Aiumlne, 
UMiniog  liquor  being:  boiled  with  carbonate  of  potash,  some 
eifbocMit4£  of  lime  « jtj  aepumted,  which,  after  being  iieated  Liro«. 
red   bol  in  the  tire>  weighed  1'75   grain*     This  portion  of 
Hole  dissolved  in  weak  sulphuric  acid  without  etfervescence 
forttiKig  with  it  sulphate  of  lime. 

^  Thuv,  if  we  fubtnict  the  4  grains  of  silex  gaintjd  from  the  Component 
mortar  in  reducing  the  stone  to  powder,  we  lind  the  propor-  P^"^- 

^tfeOfM  pvma  by  lOU  part^  of  it  to  be 


»« 


Alumina 


3$  .  ANALYSIS  OF  THE  PTROPHTSALITB. 

Alumine    63'25 

Silex 32"88 

Lime • • 0*88 

Oxide  of  iron    • 0*88 

87-89 

Lots  by  calcination 0*75 

Ltf>ss  in  the  analysis ^  •  •  1 1  *3G 

100 

Loss  appeared       The  last  mentioned  loss,  which  we  experienced  in  several 

not  to  proce«l  trials,  led  us  to  suspect  the  presence  of  an  alkali.     In  cou- 
from  an  alkalu  ,  ,     ,  ...  «  ,  ,. 

sequence  we  heated  the  stone  with  nitrate  of  bfirytes,  dia^ 

solved  in  sulphuric  acid  the  mass  obtained  by  this  operation* 
and  poured  ammonia  into  the  solution.  The  saline  liquor 
being  evaporated,  and  the  salt  heated  red  hot  in  a  platina 
crucible,  we  imagined  in  what  remained  we  discovered  traces 
of  a  salt  with  an  alkaline  base,  mixed  with  sulphate  of  lime, 
but  the  quantity  of  which  was  too  small  to  ascertain  its 
weifijht.  It  is  even  probable,  that  this  salt  may  have  been 
produced  by  the  reagents.  Thus  it  remained  for  us  to  exa- 
mine, whether  this  stone  did  not  contain  an  acid ;  as  the 
fluoric  for  instance. 
Examined  for  In  order  to  determine  this,  we  saturated  with  muriatic 
acid  the  liquor  that  remained  after  the  precipitation  of  the 
earthy  substances  in  the  preceding  experiments,  and  then 
added  muriate  of  lime.  No  precipitate  however  was  ob* 
tained,  M''e  then  determined  to  boil  for  an  hour  a  portion 
of  the  stone,  previously  reduced  to  powder,  in  sulphuric 
acid.  Employing  a  glass  retort  in  this  operation,  we  placed 
a  vessel  filled  with  lime-water,  to  receive  the  gasses,  that 
should  pass  over  during  the  solution.  None  however  came 
over,  except  what  was  contained  in  the  vessels,  and  the  liipc^ 
It  contains  the  water  underwent  no  alteration.  We  saw  however  that  t;he 
fluoric  upper  part  of  the  retort  and  part  of  the  receiver  had  been 

corroded  by  fluoric  acid.  Thi«  acid  therefore  actually  exista 
in  the  stone,  thouqii  perhaps  In  small  quantity,  or  strongly 
united  with  its  base.  Mr.  J.  G.  Gahn  obsen'ed  a  more  con- 
siderable extrication  of  it,  by  treating  with  sulphuric  acid 
tbe  powder  of  this  btone  previously  fused  with  an  alkali*     In 

our 
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cmr  r.xprrimrtti  witli  nitrate  of  bary  trs,   this  chiinge  could 
carrrly  br?  pvrceived.     Hence  we  have  still  a  suspicion,  lli»t 
llbeOuonc  acid,  winch  adherer  scrojtgly  to  alumitie,  n\a)  have 
cumeii  off  tt  piirlion  of  tlits  esrih  with  it  at  a  hrgh  tcmpeta* 
.Siir^f  fts  wa»  observed  by  Mr.  Kluproth  in  his  experimenis  on 
Ibe  lopuji.     in  our  experiments  theri^fore  there  mity  have  been 
;  lou  oi^  both  Buoric  ACid  and  alumineHt  the  same  tim«i. 
Finally  wc  conceive  the  presence  oi  tiuonc  acid  will  explain 
striking  etiia nation  of  bubbles^* which  if  exhibited  by 
thh  st<inc  %vhen  exposed  to  toe  ^anie  4tf  the  hUjwpipe:   it  ap- 
pears, ihnt  part  q(  the  ncid  united  to  its  earthy  base  protluccs 
I  very  fusible  sttbstancci  while  another  is  ei^tricated  In  the 
rformn  of  vapour,     I'hi^  «iupposition  is  strengthei)ed  by  the 
^observation  uf  ISJr.  Gahu,  that  the  topd^,  particularly  that  of 
Bnatl.  when  exposed  to  a  very  violent  hcat«  emits  hubbies  si- 
i^fnilar  U>  Uiom!  pmduced  on  the  pyropliysalite.     As  the  topaz 
I  contains  aluniinc  and  !»iltf\,  with  a  portion  of  fluoric  ucid,  we 
conceive  it  ougiit  to  be  placed  in  a  mincralogtcal   view  be- 
(tweeo  the  topaz  and  the  pycnite,  whtch|  according  to  Mr« 
ffiuchob,  contains  0* if  of  tJuunc  acid** 


Perhaps  cirri cd 
off  ^jorne  alu- 
mine  with  it* 


TM<  accQunti 
for  thi!  bubbles* 


Top.li  emits 
the  mme. 


iM  place 
9fnong  mine- 
r»d*. 


Om  fomt  CAemical  Agrrjcirs  of  FJcctrkiiiff  b^  Hum  Pit  EFT 
DArv,  E$g.  l'.  R.  S.  M.  K.  f.  A. 

CmchMkdfrom  VqL  XVIIl,  p.  339. 

"     ^'     tU  Vmmgt  (if  Acids ^  A f kalis t   and  uther  Sub^taficea 
h  xarious  aitracUng  t^hcmkai  MiHsttuUf  bjf  Mcum  of 

A,S  EckJ  antj  alkaline  substance^,  during  the  time  of  tlieir  pa^cage  of  r% 
cieclrtirai  irafttfcj-,  pasted  through  water  Containing  vegetable  "'^"*  *"^f*^ 

*  Acconthijc  to  VavqueUn  die  pjcntie/  schorUt«  of  Khproih   and 
Qi^  b'j ry I  tif  901110^  contamji  but  OOG  of  fluoric  acid,  0'60 

aJ  0  0?  lime,  ami  0*01  vrarer,     Hauy  ihiiik>^  th^t  the 

|^ni^^«j^4.u  >  '.'•iwidGrid  as  a  variety  of  the  to  pax.    Ed. 

colours 
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tracting  che-     colours  without  affectlns;  them,  or  apparently  combining*  with 
mical mixtures  ^,  .     .  i-   .  i     »"  »•  ^  .         .  ,      , 

by  means  of     ^heiu,  it  immediately  became  an  ohjoct  of  inquiry,  whether 

electricity.  they  would  not  likewise  pass  through  chemical  menstrua, 
having  stronger  attractions  for  them;  and  it  beeroed  reason- 
able to  suppose,  that  the  same  power,  which  destnwed  <  l.^cti^c 
affinity  in  the  vicinity  of  the  metallic  points,  would  likewise 
destroy  it,  or  suspend  its  operation,  throughout  the  whole  of 
the  circuit. 
,  An  arrangement  was  made,  of  the  same  vessels  and  appa* 
ratus  employed  in  the  experiment  on  the  solution  of  muriate 
of  soda  and  sulphate  of  silver,  vol.  XVIII,  p.  338.  Solution 
of  sulphate  of  potash  was  placed  in  contact  with  the  negatively 
electrified  point,  pure  water  was  placed  in  contact  with  the 
positively  electrified  point,  and  a  weak  solution  of  ammonia 
was  made  the  middle  link  of  the  conducting  chain;  so  that  no 
sulphuric  acid  could  pass  to  the  positive  point  in  the  distilled 
water,  without  passing  through  the  solution  of  ammonia. 

The  power  of  150  was  used:  in  less  than  five  minutes  it 
was  found,  by  means  of  litmus  paper,  that  acid  was  collecting 
ro.und  the  positive  point;  in  half  an  hour,  the  result  wassuf-» 
ficicntly  distinct  for  accurate  examination. 

The  water  was  sour  to  the  taste,  and  precipitated  solutiou 
of  nitrate  of  barytes. 

Similar  experiments  were  made  with  solution  of  lime,  and 
weak  solutions  of  potash  and  soda,  and  thti  results  wei:e  anti- 
logous. With  strong  solutions  of  potash  and  soda  a  raudi 
longer  time  was  required  for  the  exhibition  of  the  acid;  but 
even  with  the  most  saturated  alkaline  lixivium,  it  always  ap- 
peared in  a  certain  period. 

Muriatic  acid,  from  muriate  of  soda,  and  nitric  acid  from 
nitrate  of  potash,  were  transmitted  through  concentrated  al- 
kaline nieobtrua,  under  similar  circumstances. 

"Wlien  distilled  water  was  placed  in  the  negative  part  of  the 
circuit,  and  a  solution  of  sulphuric,  muriatic,  or  nitric  acid, 
in  the  middle,  and  any  neutral  salt  with  a  base  of  lime,  soda, 
potash,  ammonia,  or  magnesia,  in  the  positive  part,  the  alka- 
line matter  was  transmitted  through  the  acid  matter  to  the 
pcgative  surface,  with  similar  circumstances  to  those  occur- 
ing  during  the  passage  of  the  acid  through  the  alkaline  meu- 

Itrua  I 


iiniA;  urtil   the  Uws  coticemratcil  ihc  solittion,  tile  gn^^er  ^' 
;«i-meii  ID  be  the  facility  of  tranMiiiKAion*  <* 

1  Iriotl  in  this  waiv  mtirmte  of  linit*  vTiCh  inlphtiric   ndd,  ^ 
nilmle  of  (>ntR*.h   with  mtiriAlic  acid,  ^nlphatc  of  sodn  with  bv  1 
murialic  ocifl,  and  muriate  at  magm?sia  t\ith  sulphuric  itci J;  «»*«<^i»*«*ty* 
I  •mployed  ihf  power  of  150 ;   aniJ  in  Icct  than  4S  haiir^  I 
l^v  ^  thtf^ie  case*  decided  lesuU^;  and  magnesia  fame 

av  r  rest. 

Slrontitc^  and  baryte»  passed,  like  the  oeher  alkaline  $tsti* 
^  '  throuj^h  muriatic  wrid  nitric  HCirfs  ;  nritf,  vice  ' 
M^^  paired  wj til  facility  th!X>ugh  aqu'>ni!i  solti- 
tM>Dfi  of  barytes  and  ^trontite^;  but  in  eKpenmrnti  in  which 
it  w«4  alletnptod  to  pavs  sufphnric  itrid  throujrh  the  mmr  wr/i- 
jfniA,  or  In  pats  baryttrs  or  siron tiles  through  this  acuf,  th<l 
rdulH  fvcfv  very  dillercnt. 

Wlitn  solution  of  sulphate  of  pot»<h  war  U\  the  nt-i^tuive 
port  of  the  circuit,  distjltcd  watiT  in  tiu*  positive  part,  and 
saturated  udutlnn  01  barytes  in  iho  middle',  no  ♦eh%il>le  -^uau- 
tiljr  f»(  sulphuric  acid  evicted  in  the  diMilied  uatfr  alter  30 
boun,  the  power  of  150  being  used;  after  lour  dnys,  sulphti* 
nc  arid  appesired,  but  the  quantify  wji^  cxtroiueiy  minnti*; 
mucfi  xulphate  of  barytes  hatl  fiirmetl  in  the  intermcdiala 
tei^h  the  solution  of  baryie%  was  ^o  weak  n%  barely  to  tin^o 
litfTiUf;  and  ii  thick  film  of  rarlx>na»i>  of  barytes  Inul  formed 
DH  the  iurj*icc  of  the  fluiil.  With  •v^Iuliiin  of  strontife'%  the 
fcsult  was  very  annlogou!^,  but  tlicsulphuiic  acid  vv;is  «ienfiib1o 

,  ID  *'  •'i, 

V  iitioR  of  niurtfttc  of  bsiryle$  wti&  made  positive  by 

lb€  pci«fer  of  150,  concentrated  sulphuric  acid  intermediate, 
ttiv«r  '  "J  wntei*  nr;»;itiv©t  im  hiifyies  appeua»d  in  the 
di^  u  r,  vvhen  tlic  expcririicnt  had  beou  Ciirnc^d  on  for 

fmiv  days;    but  much  oximariulic  acid  had  (ormed  in  thu 
vessel,  aiul   much  feulplmte  of  harytcb  had  been  de- 
111  the  buiphuricacid. 

:^urlt  of  the  metallic  oxides  as  ucre  made  subjects  of  expe* 
nuierit  passed  through  acid  solutions  from  the  positive  to  tlin 
rnvaiive  side,  but  the  vJ\vct  wtw  much  lunger  m  taking  piiicc 
th«n  m  thf!  instances  of  iUa  trauMtion  of  alkaliiio  niiiuvr.« 
S^  beit  ^>tutlon  of  gr4,*cn  sulphate  uf  iron  was  made  poMUVCp 

bolutiOQ 
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Passage  of  ?»•  solution  of  muriatic  acid  intermediate,  and  water  negativlu 
nous  iubitaii-  .      .  ,  ^  •  .      r  .  o        -» 

ces  thiouchat-  '^  ^"^  usual  arrangement^  green  oxide  of  iron  began  to  appear 

tncting  cho-    in  about  ten  bours  upon  tbe  negative  connecting  amianthus, 
mical  mixtures  o-  .     o 

by  loeacu  of     ^^^  ^^  tbree  days  a  considerable  portion  had  been  deposited  in 
elecricity.        the  tube.     Analogous  results  were  obtained  with  sulphate  of 
copper,  nitrate  of  lead,  and  nitromuriate  of  tin. 

I  made  several  experiments  on  the  transition  of  alkaline 
and  acid  matter  through  different  ncutrosalinc  solutions,  and 
tbe  results  were  such  as  might  well  have  been  anticipated. 

When  solution  of  muriate  of  barbies  was  negative,  solution 
,  of  sulphate  of  potash  intermediate,  and  pure  water  positive, 

the  power  being  from  150,  sulphuric  acid  appeared  in  about 
£ve  minutes  in  the  distilled  water;  and  in  two  hours  the  muri- 
atic acid  was  likewise  very  evident.  When  solution  of  suU 
phate  of  potash  was  positive,  solution  of  muriate  of  barytet 
intermediate,  and  distilled  water  negative,  tbe  barytes  ap* 
peared  in  the  water  in  a  few  minutes;  the  potash  from  the 
more  remote  part  of  the  chain  was  nearly  an  boor  in  uccumu*^ 
lating,  so  as  to  be  sensible. 

When  the  solution  of  muriate  of  barytes  was  positive,  the 
solution  of  sulphate  of  potash  intermediate,  and  distilled  water 
negative,  the  potash  soon  appeared  in  the  distilled  water;  a 
copious  precipitation  of  sulphate  of  barytes  formed  in  the 
middle  vessel;  but  after  ten  hours  no  barytes  had  passed  into 
tbe  water. 

When  solution  of  sulphate  of  silver  was  interposed  between 
-solution  of  muriate  of  barytes  on  the  negative  side,  and  pure 
water  on  the  positive  side,  sulphuric  acid  alone  passed  into 
tbe  distilled  water;  and  there  was  a  copious  precipitation  in 
tbe  solution  of  bulphate  of  silver.  This  process  was  carried 
on  for  ten  hours. 

I  tried  several  of  these  experiments  of  transition  upon  ve- 
getable and  animal  substances  with  perfect  success. 

The  saline  matter  exposed  .in  contact  with  the  metal,  and 
that  existing  in  the  vegetable  W  animal  substances,  both  un- 
derVent  decomposition  and  transfer;  and  the  time  of  the  ap- 
pearance of  the  different  products  at  the  extremities  of  ihe 
/circuit  was  governed  by  the  degree  of  their  vicinity. 

TbuSy  when  a  fresh  leaf  stalk  of  the  polyanthus,  al^out  2 
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inrbc^  Uftff,  wa'j  miule  to  connect  a  positivrh  electrified  tube  P<wiH**'^^  ' 
\^-  couimmm^  suliuiivti  oi"  nitrate  of  ^truiaiU*^,  and  a  negftiHoiy  ^.^  *>  -      ^  ^.^ 
^■di«etrific4  tube  ccmraititnc  pure  ivat<*r;    the  vntt^  ^nn   bc'  ^''' 
^■Hm  gret!n,  and  csvi*  incttcations  of  alkaline  pi'operties  nnd  by  mean»  of^ 
^HHs  tiitric  acid    was   r?tpiHly  svperuted   in  the  pti^t live  tubi*«  ^^^'^^'^^i^y* 
^■Aflcr  tra  fuiimtet»  the  alkaline  matt4«r  wa^  exatnined ;  it  con- 
^^ftlited  *%(  pntiuh  and  lime,  and  hs  yift  no  Mrtintit^s  hifrl  btscn 

|cstxne<l  into  ii :  fur  thr  prrci|»ifBte  it  gnve  with  sulphuric  acid 
re&dily  dissolved  in  mtirianc  Hcid.  in  halt  an  hour  stmntitcji, 
hgm  iH-ared  ;  and  in  (uor  hours  it  formed  a  very  abuu- 

j^fc:  til  of  the  <suluti4  n. 

A  piece  of  muscular  flcbh  of  beef,  of  about  5  iHcKrs  in 
lengtii  and  b»ilf  an  inch  in  thickness,  was  treated  in  the  same 
way  4i»  the  medium  of  communication  between  muriate  *4 
bai^tcs  Bod  «li&tiiled  water.  The  Ar?>t  products  were  hodfi^ 
amsiofita,  and  lirne;    and  after  an  hour  and  a  quttrter,  tho 

»lNu^tc9  wa^i  lery  evident.  There  was  much  free  oxiraurruiic 
ttCHi  in  the  po^ttiwly  electntied  tube,  but  no  particle  <if 
fnttriatic  acid  bad  passed  into  the  ne^i^ativc  tube,  either  ft*om 
fh«  muriatic  violation  or  from  the  tnuscuiar  fibre. 

I        VL  S^me  geneml  Observations  on  these  Phwnotnena^  and  m 
^p  ike  M&de  of  Dtatrnpositimi  tmd  Tratuiii<m, 

It  wiU  be  a  genera]  expres^too  of  the  facts  that  have  been  C^^rral  ob- 
d4?tiitir«l«  reiatiu^  to  the  chaoKes  and  transitions  by  elcc-**^'^'^"^'^*  °'* 
lnctly«  HI  €^>mujon  piiUu«>opuicaL  languai^ef  to  ^ay,  that  hi-  phenonico*.  • 
dri>|^eii»    the  alkaline  iubbtHnces^  the   uietals,  aud  certaia  ^ 

mrUlitc  oxidcn*  are  aUracled  by  negatively  electriiied  luefaU 
Uc  »iulacoi,  nnd  repelled  by  potitively  electritied  nielaUic 
sarfiu^ns  ;  atid  coutranwibet  that  oxigtn  uttd  uc«d  siub^tunce^ 
mnt  aitmcled  b^  positively  electrided  luetatlic  ^urtacct^^  uad 
repelled  by  negatively  electritied  metallic  surfuceit;  aodi 
riit'^e  aitraclive  and  repuhive  turces  are  suOicienily  eniT* 
l^t'UCt  to  dtutioy  or  subpetid  the  usual  opeiation  of  cietli^e 
acuity, 

lilt  revy  natural  to  tupiiose,  that  the  repellent  and  atfiae- 
tirc  energies  arr  cunimunicattxl  from  onti  f^urticlc  to  anvther 
foritdt  of  file  aiiuie  kit)d»  so  as  to  catablitdi  a  citnducttn;^ 
daun  in  the  fluid;  &nd  that  tbe  locomotioo  takes  |»lace  n\ 

coubef^utnct'; 
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General  ob*  c«»n8eqnence;  and  that  this  is  really  the  case  seems  td  be 
Ae  preceding  shown  by  many  ikcts..  Thus,  in  all  the  instances  in  which  I 
^hcDomcoau  examined  alkaline  solutions  through  which  acids  had  been 
transmitted,  I  always  found  acid  in  them  whenever  any  acid 
matter  remained  at  the  original  source.  In  time,  by  the  at- 
tractive power  of  the  positive  surface,  the  decomposition  and 
transfer  undoubtedly  become  complete;  but  this  does  not 
affect  the  conclusion. 

In  the  cases  of  the  separation  of  the  constituents  of  water* 
and  of  solutions  of  neutral  salts  forming  the  whole  of  th« 
chain,  there  may  possibly  be  a  succession  of  decompositions 
and  recompositions  throughout  the  fluid.  And  this  idea  is 
strengthened  by  the  experiments  on  the  attempt  to  pass  ba-* 
rytes  through  sulphuric  acid,  and  muriatic  acid  through  so* 
Iption  of  sulphate  of  silver,  in  whicli,  as  insoluble  com- 
pounds are  formed  and  carried  out  of  the  sphere  of  the 
electrical  action,  the  power  of  traiibfer  is  destroyed.  A  simi- 
^  )ar   conclusion  might  likewise  be  drawn  from  many  pther 

instances.  Magnesia  and  the  metallic  oxides,  hs  I  have 
already  mentioned,  will  pass  along  moist  amianthus  from  the 
positive  to  the  neg-ative  surface;  but  if  the  vessel  of  pure  ' 
water  be  interposed,  they  do  not  reach  the  negative  vesiiel, 
but  sink  to  the  bottom.  These  experiments  I  have  very  often 
made,  and  the  results  are  perfectly  conclusive ;  and  in  the 
Case,  page  39j  in  which  sulphuric  acid  seemed  to  pass  in 
small  quantities  through  verj'  weak  solutions  of  strontites 
and  barytes,  1  have  no  doubt  but  that  it  was  carried  through 
by  means  of  a  thin  stratum  of  pure  water,  where  the  solution 
bad  been  decomposed  at  the  surface  by  carbonic  acid ;  for  in 
an  experimqpt  similar  to  these  in  which  the  film  of  car- 
bonate of  barytes  was  often  removed  and  the  fluid  agitated, 
no  particle  of  sulphuric  acid  appeared  in  the  positive  part  of 
the  chain. 

It  is  easy  to  explain,  from  the  genend  phsenomena  of  de^ 
composition  and  transfer,  the  mode  in  which  oxigen  and 
hidro^en  are  si;pai*ately  evolved  from  water.  The  oxigen 
of  a  portion  of  water  is  attracted  by  the  j>osiiive  surfjce,  at 
the  same  time  that  the  other  constituent  part,  the  hidrogen, 
is  repel  led  by  it;  and  the  opposite  pn>cess  takes  place  at  the 
negative  surface ;  and  iu  the  middle  or  neutral  |>oint  of  the 

circuit. 


Sfl  9bW.  ^VAfCAfT  ACEKCUR  «P  EirCTlllCITT. 


43 


» 


^tfcuif,  u'ltrthfr  tht*re  he   a   nertcs  of  cleccitnposition?;  an<J  Gen*nT  ob- 
.  fccafoiifi^iticinff,   ar  whi*tUt'r  the  particles  froia  the  ^t^^nie  ^jj^  '    ^^j,^ 
fiocut*  mily  are  netivi-,  thrre  must  be  q  new  conibirtation  of  p^^^^^^ 
fbf  ^  mnltcr:  tnu\  the  case  is  analo^om*  to  that  uf  twp 

pnr  '   rourmte  ui' soda  itpiiratt'd    by  distillt^d    water; 

ntttnatic  acid  in  repelled  frotti  tlie  iiegutive  side*  und  904lti 
frDi  t.'  hidr,  und  muriule  of  loda  is  composed  in  ' 

Ihr  I. 

Ttii*jEe  tkcti  leem  fully  to  iii validate  the*  conjectures  of  M* 
Rittei't  iiud  some  other  pltllosopliers,  with  regard  to  tf^e  ele» 
ftii*ritary  nature  of  wnter,  and  pt^iftctly  to  couiinn  the  great 
diwo%ery  of  Mr.  Cuvendmh. 

M.  Hitter  conceived,  that  he  had  procured  oxif^en  from 
«f8ter  u-tthout  hidmgen,  by  miikiut;:  sulphuric  iieid  the  me* 
fliom  of  eonimunicution  at  the  ut-^ative  surface;  but  ui  this 
V  ftulpiiur  ii4  depusitedt  aud  tJie  oxigeu  from  tlte  ucid^ 
and  the  hidrogen  from  the  water,  are  rets pectively  repelled; 
a  new  coinbifmtiou  jM-mluced, 
ire  attempted  sonie  of  the  experiments  of  decomposi* 
transfiT,  by  tneauM  of  common  electricity*  makinp^ 
u  powerful  electricBl  machine  of  Mr,  Nniriie***  con* 
fllmrtlon,  beluii<{^ing^  to  the  Hoyal  luMitutioti,  of  which  the 
Cfltndcr  is  15  inches  in  diameter,  and  -2  feet  long. 

With  the  same  apanitus  as  that  employed  for  decomposi- 
tiona  by  the  Voltaic  battery,  no  perceptible  eflfecl  wa^  p •"***■ 
duced  by  pu^csint;  a  strotit^  current  of  electricity  iilently  for 
four  hours  throuiih  f^olution  of  tiulpfmte  of  potash. 

Rut  by  employiosr  fine  plntina  points  of  yV  »*'  on  inch  in 
dtamrter*   *<  tubes  in  the  mnriiier  conMivrd 

liy  Dr.  W*ri  r."^^  them   near  ejieh  other^  iu 

f^es^^b  containing  from  3  to  4  grains  of  the  solution,  dnd 
eooaecird  by  mou^t  nabes^tuit,  (M>tash  appeared  in  t<  s^  tlmu 
two  Ik^utw  round  the  ne;;;itivc1y  electritied  ptfint,  und  sulpha* 
|icacid  round  the  pohttive  point. 

Ill  0,  simdar  experiujeut  sulphuric  Qcid  was  transfer)'^ 
dtrodgb  moiHt  u^ibestus  inio  wjitur;  so  thnt  there  can  be  uo 

•  lu.i.  l>An4.\*d,  XCJ,  page  427, 
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doubt,  that  the  principle  of  action  is  the. same  in  common 
and  the  Voltaic  electricity*. 

VII.  On  the  genera!  Principles  of  the  chemical  Changes  pro'^ 
duccd  btf  Electricity. 

fcenefal  prih-  The  experiments  of  Mr.  Bennet  had  shown^  that  many 
fciplesof  the  bodies  brouj^ht  into  contact  and  afterwards  separated,  exhi« 
than»i^  pro-  ^ited  cppoiUe  states  of  electricity ;  but  it  is  to  the  investiga- 
tluced  by  elec  tioos  of  Volta  that  a  clear  developement  of  the  fact  is 
^*^^yf*  owing;  he  has  distinctly  shown  it  in  the  case  of  copper  and 

zinc,  and  other  nietalilc  combinations ;  and  has  supposed  that 
it  also  takes  place  with  regard  to  metals  and  fluids. 

In  a  series  of  experiments  made  in  IbOlt*  on  the  con* 
atruction  of  electrical  ccKubinations  by  means  of  alternations 
bf  single  metallic  plates,  and  different  strata  of  fluids,  I  ob^ 
served,  that,  when  acid  and  alkaline  solutions*  were  employed 
as  elements  of  these  iubtruments,  the  alkalme  solutions  ai« 
ways  received  the  electricity  from  the  metal,  and  the  acid 
always  transmitted  it  to  the  metal ;  thus,  in  an  arrangement 
of  which  the  elements  were  tin,  water,  and  solution  of  potash^ 
the  circulation  of  the  electricity  was  from  the  water  to  the 

•  This  had  been  shown,  %Tith  regard  to  the  decomposition  of  water^  by 
Dr.  Wollastou^s  important  researches.— By  cartfiilly  avoiding  spark?,  1 
have  been  able  to  obtain  the  two  constituents  in  a  separate  s  aie.  In  an 
experiment  in  vrhich  a  6ne  plat'uia  point  cemented  in  gla^s,  and  con. 
nected  by  a  single  wire  with  the  positive  conductor  of  this  machine,  was 
plunged  in  distilled  water  in  an  iiibulated  state^  and  the  electricity  dissi- 
pated into  the  atmosphere  by  means  of  moistened  filamenu  of  cotton, 
oxigen  gas,  mixed\^iiha  liitlc  nitrogen  gas,  was  produced ;  and  when 
the  same  apparatus  was  appVud  to  the  negative  conductor  hidrogen  gas 
wasevolved,  and  a  minute  portion  ot  oxigen  and  nitrogen  gasscsi,but 
neither  of  the  foreign  products,  the  nitrogen  gas  in  Ute  one  case  and  the 
nitrogen  and  oxigen  gasses  in  the  other,  formed  as  mush  as  tV  pait  of 
the  volume  of  the  gis^e^  •,  and  there  i?  every  reason  to  suppose,  that  they 
were  derived  trom  the  extrication  of  common  air,  which  had  been  dis* 
solved  in  the  waUT.  This  rebuit,  which,  when  1  hrst  obtained  it  in  180S| 
appeased  very  obscure,  is  now  easily  explained;  the  alternate  products 
xnuat  have  been  evolved  at  the  points  of  the  dissipation  of  the  elec- 
tricity. 

t  See  Phil.  Trans.  Vol.  XCI,  jagc  S97. 

tin. 
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,  Uu%  fttui  Crom  the  tin  to  ibe  solutioti  of  potash;  but  in  aa  Gencntlpriq 
smngemcnl  cotiipui»etl  ol'  weak  nitric  acid,  water,  antl  tin ;  cll'.^jt^i      j 
the  Qtdtt  wm  from  the  «icid  to  tbe  lias  and  from  the  tiQ  to  chai^ge^  ^^ 
llie  water.  t^^^  "^ 

These  priacipteB  seem  to  bear  hd  itnmediate  relatiou  to 
the  geiteral  phicaoiuena  of  decomposition  and  trariifereiice, 
which  have  been  the  ^ui>ject  of  the  preceding  detads. 

In  the  !^iii]ple>)t  case  of  electrical  action,  the  alkaU  which 
teccives  electricity  from  the  metal  would  neceHsarilj",  on  be* 
tug  separated  from  it,  appear  positive;  whilst  the  acid  under 
•unilar  circumstances  would  be  negative;  and  thet^e  bodiev 
ag  res|jectively,  with  regard  to  tlie  metals,  that  which 

ly  be  called  a  pobilivc  and  a  negative  electrical  energy,  in 
their  repellent  and  attractive  functions  eeem  to  be  governed 
by  U«»  the  i^amc  as  the  common  laws  of  Cilectrical  attraction 
i4»d  rcpul«iot»«  Tlie  body  po»se<)sing  the  positive  energy  be*i 
lag  pepelled  by  positively  electritied  surfaceti,  and  attracted 
bf  negatively  electrical  snrfuce^;  and  the  body  pO(»e»»iDg 
Ihe  negative  energy  following  the  contrary  order« 

I  have  made  a  number  of  experiroenta  with  the  view  of 
duciJating  this  idea,  and  of  extending  its  application;  and 
ui  all  citses  they  have  tended  to  confirm  the  analogy  ia  a 
icmvrkable  manner^ 

Wdl  burned  charcoal,  water,  and  nitric  acid  ;  the  same 
labwtaitoe*  water,  aod  solution  of  tjoda;  made  respectively  ele^ 
fH^ufji  of  diilercnt  electrical  combinatiuti^^  became  distinctly 
active  when  in  alternations  were  put  logcthtr:  the  positive 
#oefgy  bctog  eshibitetl  on  tlie  iiide  of  thtf  alkali,  and  the  iiega-o 
tire  on  that  of  the  Etc  jd.  Arrangements  of  plates  of  aiac^  pieces 
af  trioi^tened  pastihuard,  »ud  moibteucd  quicklime^  to  the 
nnml^r  of  40  ^eneK*  likewise  formed  a  weak  eleetriiml  pile, 
tW  efl'ect  ot  the  lime  being  bimifar  to  that  of  an  nlkali,  but 
tiie  po«^  w»^  soon  lont. 

1  ured.  by  means  of  very  delhnte  instruments,  ta 

a^:*,^.  .  jAe  electrical  sitates  of  single  insulated  acid  and 
ntkiiUnc  solutions,  af^er  their  contact  with  metalw ;  and  for 
litis  pur^fose  I  emftloye*!  ut  tlitierent  times  the  condeiiMng 
clei"tr©met«»r  of  Mr.  Cuthbi^stson***  construction,  Mr.  Ca» 
'  lUo'f  fi»ottiplii?r,  and  a  very  sensible  electrical  balance,  an 
trc  pftndple  of  tortioi},  adopted  by  M*  Coulomb;  Lur  the 

eflects 
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Oeneral  prin-   effects  were  unsatisfactory,  the  cirenm stances  of  evaporation » 

chemicil'  ^     ®"^  ®^  chemical  action,  and  the  adherence  of  the  solutions 

changes  pm-    to  the  flurfuces  of  the  metals  en]plo3'ed«  in  most  cases,  pre- 

ukSy.     ^^'  ^^°'*^  *^"y  distinct  result,  or  rendered  the  source  of  the*elec^ 

tricity  doubtful.     I  shall  not  euter  into  any  details  of  theae 

^  processes,  or  attempt  to  draw  conclusions  fioni  capricioui 

and  uncertain  appearances,  which,  as  ive  shall  immediately 

■ee,  may  be  fully  deduced  from  clear  and  distinct  ones. 

The  alkaline  and  acid  substances  capable  of  existing  in  thfc 
dry  and  solid  form,  give  by  contact  with  the  metals  exceed^ 
ingly  sensible  electricities,  which  require  for  their  exhibitioa 
the  gold  leaf  electrometer  only  with  the  small  condensing 
platen 

When  oxalic,  succinic,  benzoic,  or  boracic  acid,  perfectly 
dry,  either  in  powder  or  crystals,  was  touch€»d  upon  an  ex- 
tended surface  with  a  plate  of  copper  insulated  by  a  glass 
handle,  the  copper  was  found  positive,  the  acid  negative.  In 
fiivourable  weather,  and  when  the  electrometer  was  in  per- 
fect condition,  one  contact  of  the  metal  was  sufficient  to  pro* 
ducc  a  sensible  charge;  but  seldom  more  than  five  6r  six 
were  required.  Other  metals,  2iuc  and  tin  for  instance,  were 
.tried  with  the  same  eilect.  And  the  metal  received  the  posi^ 
tive  charge,  apparently  to  the  same  extent,  whether  the  acid 
was  insulated  upon  glass,  or  connected  with  the  ground* 

The  solid  acid  of  phosphorus,  which  had  been  strongly 
ignited,  and  most  carefully  excluded  from  the  contact  of  air, 
rendered  the  insulated  plate  of  zinc  positive  by  four  cow- 
tacts;  but  after  exposure  to  the  atmosphere  for  a  few  mi- 

•  iiutes  it  wholly  lost  this  power. 

When  metallic  plates  were  made  to  touch  dry  lime,  stron- 
tites,  or  magnesia,  the  metal  became  negative ;  the  effect  was 

•  exceedingly  distinct,  a  single  contact  upon  a  large  surface 
being  sufficient  to  communicate  a  considerable  charge.  For 
these  experiments  the  earths  were  carefully  prepared;  they 
were  in  powder,  and  had  been  kept  for  several  da}$  in  glass 
bottles  before  they  were  u:»ed :  it  is  essential  to  the  success  of 

.  the  process  that  Ihey  he  of  the  temperature  of  the  atmos- 
phere. In  some  experiments  which  1  made  upon  them  when 
4x>uliog,  after  having  been  ignited;  they  appeared  strongly 

electrical; 


Oft  soMK  riisHiaiX  Aofufcict  or  ctecntictTT. 


47 


Irlcctiicftl,  aiul  n'otlcretl  the  cotiductors  brouj^bt  in  couiact  General  ptn 
.  t    ,.  .   .  ciulw  of  die 

Villi  llMftn  positive.  rhciiiical 

^.  I  nnucie  sevtyml  ocpenrnejita  iu  a  simiUr  nian«»er  on  tbe  char»^e*  prcn 

^vfl^i  *>f  the  tnritrtct  of  pot«sb   tnid    soda  with  the  oieta1&.  ,,^^|,    ' 

Poftiistt  in  nu  nistiince  aHorcIetl  n  sfttti-^factory  result ;  Its  pow-.* 

|cffiil  ttlimctioii  for  water  presents  an  obstacle  probably  mi* 

imioiiQtiible  to  tbe  success  of  any  triaU  made  in  the  free 

vphere.    Sodil,  in  ilie  only  case  in  uhidi  <.»lertricity  wai 

'  #iditbite<l,  ufiV'cted  the  metal  iu  the  satue  way  as  liioe,  stron* 

f'titc«f  and  niagnc-sia.     Upon  this  orca.«iian  tbe  soda  hud  been 

;  prefmrtfd  with  ^j-reat  care»  expotsed  in  a  plalina  crucible  for 

r\y  an  hour  in  a  red  h<?:at,and  ^ut^Wed  to  cool  in  the  cru- 

lie  inverted  over  mercury  :  ivhen  cool  it  was  immediately 

iroioi'ed,  and  the  contact  made  witb  a   plate  of  zinc:  tb€ 

exprrinient  was  ^>erfomjrd  in  the  open  air :  the  weather  wat 

|i«cultarly  dry,  the  thermometer  stood  ut  its^  Fahrenheit,  and 

tbe  bdrometer  at  $0'%  inches  :  wk  contacts  ^ave  a  charge  to 

the         '  ter  in  the  tir&t  (rial;  in  tbe  second 

ten  kjce  u  t^^milar  eti'ect;  and  aRer  thit»» 

|]l4»isgh  iwo  miuutefl  only  had  elapsed,  uo  further  result  could 

lie  obtained. 

In  tbe  decomposition  of  sulphuric  acid  by  Voltaic  eleetri' 
city  tbe  aulphur  sepnrate.H  on  the  nc'^ative  f>ide«  The  expe* 
limenls  of  variouB  electricians  prove,  that»  by  the  friction  ol* 
aoipbnr  and  atetals,  tbe  sulphur  beeoftiea  positive  and  tlic 
rt  tivr;  the  same  thing  1   tind  happens  from  the 

ill  unexcited  cuke  of  sulphur  and  iusuluted  tue* 
lalltc  plates*  Mr.  Wilke  ban  stated  an  exception  to  lead« 
Ji«    i       '  <lpliur  n»*urHtivif  by  I      "         -u^     The  reiriulti 

th^i  uieJ  with  lead,  ill  tr ,  ^  carefully  ma de» 

Arc  tti«  ia«ie  04  tboie  witb  olh«r  nuOnlti^.     ^inlpburs  by  b^ 

'*  As  Aiili^li^iK  14  a  m^otoiidactor,  and  eajtUv  eitcitcid  by  slight  fhction, 
m  ttnuU  chsuiK««  \n  iu  temperature,  %mi\c  co^utioii  t»  rri^uircd  in  lirAwin^ 
«aiida4i>ii|  from  the  exfieflmenu  in  which  it  U  ciuplayed,  Suljihai^ 
«aaaiia«d  iminediatety  after  having  been  hcs^ted,  fiv««  a  p<M]tive  cliari^ 
ftt  OQ04uctor«,ain^i<tii]:  in  thn  retpccl  vrith  the  alkaline  tubstaoc^j;  and 
A*1    '  tnd  U  sufficit^nl  to  reutJer  it  negAtivtj,     Jji 

|ei  V  q(  conuc  t  care  should  be  taktjfi  that  this 

IDC  I  Itctricit)  :  well  poli-sheJ  )ilat«  of  copper  aii4 

tku.  i  n«r{Aiivc  cl;df|{f  from  being  bid  on  a  t;ib]e  of 

COflMiimi  Mtialu^Aiiiy* 

iit^ 


18  olr  loin  citsMiGAt  agbvgibi  of  ttBCTRTCrr¥« 

General  ptln*  ju^  rubbed  or  struck  agwost  newly  polished  lead,  ftlwajrtf 

ciiemi^  became  positive.     Mr.  Wilke  perhaps  was  misled  by  using 

changek  pro-    tartiished  lead:  snlphur,  I  find,  rubbed  an^inst  litharge,  or 

tricity.  '    ^^  *^***  *^^  surface  of  which  has  been  long  exposed  to  air,  be* 

comes  negative  ;  and  this  exception  beinj^  removed,  all  tha 

facts  on  the  subject  are  corifinnations  of  the  general  princi* 

p]e*. 

On  the  general  principle,  oxiijen  and  hidrogen  ou^ht  to 
"^sess,  with  regard  to  the  metals  respectively,  the  negutird 
and  positive  enercry.  This  I  have  not  been  able  to  prove  b;^ 
direct  ejrperiments  of  contact*;  but  the  idea  is  confirmed  by 
the  agency  of  their  compounds  ;  thus  I  have  found,  that  so- 
lution of  sulphuretted  hidroo^n  in  water  ai:ts  in  the  electric 
eal  Apparatus  composed  of  single  plates  and  different  strata 
of  flmids,  in  the  same  manner  as  alkaline  solutions ;  and  that 
solution  of  oximuriatic  acid  is  more  powerful  in  similar  ar» 
rangements  than  solutions  of  muriatic  acid  of  a  higher  de^ 
gree  of  concentration  ;  and  in  both  these  ca^es,  it  is  impost 
^ble  to  conceive  the  combined  hidrogen  and  oxigen  inactive^ 
The  inference  likewise  is  fully  warranted  by  the  case  of  the 
solutions  of  alkaline  hidroguretted  sulphurcts,- which,  con* 
•isting  principally  of  alkali  and  sulphur  together  in  union 
with  water,  exhibit  the  positive  energy  with  regard  to  tfie 
fnctals  in  a  very  high  degree.  In  the  series  of  experiments 
on  Voltaic  arrangements  constructed  with  single  plates 
Hbove-menlidned,  I  found  the  solutions  of  hidroguretted  sul- 
phnrets  in  genettil  much  more  active  than  alkaline  solu- 
tions, and  particularly  active  with  copper,  silver,  and  lead. 
And  in  an  experiment  that  I  made  on  a  combination  x>f  cop- 
per, iron,  and  hidro<^uretted  sulphuret  of  potash,  in  1803, 
1  found  that  the  positive  energy  of  the  hidrog^i retted  sal- 

♦  Concentrated  solution  of  phwphoric  acid,  I  find,  is  decomposed  by 
Voltaic  i^lec.rricity  :  the  phosphorus  combines  with  the  ne^tiTfcly  decnt- 
iked  m^tiil,  and  forms  a  phosjihiirct ;  at  ioast  this  happei."d  in  the  two 
cases  that  I  tritM  with  platina  and  copper.  From  all  analogy  It  may  be 
inferrcHl,  thut  the  electrical  energy  of  thi^  inflammable  fubftance  with 
fcgard  to  metals  is  the  <:ime  as  ihit  of  sulphur.  1  tried  some  experi- 
nunts  cf  contact  u^ori  it,  but  without  success.  Its  slow  combustion  iu 
the  aMiiO  i'h*!rc  it  is  mn^t  likely  w;is  the  cause  of  the  failure:  but  ever> 
In  ga*Si-^  not  contaitnn;^  free  or  loose  j  combined  oxigon^  its  eraporation 
v -(uiJ  i  robably  iDtcrierc, 

phuret 


el*  witli  n-^ril  (a  the  copj^iyr,  wmh  «^ufHt:ieiit  to  overr^" 
trr  tlmt  of  tbr  iron ;  si>  tlmt  Oie  cli^ctpivily  dtd  not  til%'0-  * ! 
frum  the  copper  to  Uit*  iroii»  auil  rrom  the  iron  to  ike  •h.tn^  ^^k^ 
^       III  conaiiioa  caries,  tuit  tVoiu  the  c(>pn**r  to  lbi»  hidta-  '''^*^^  ^Z  «'** 
i  sutphiifct,  Mul  icMm  iht'  bidrogartltcd  xul[)huret  to 
kc  irufb 
All  Elie^  ilotatU  uilbfd  the  ^trorii^e.^t  coiinrniiitiun  of  the 
filici|ilp.     It  may  be  L'ofiHidt*red  almost  a*  u  inert:  arrari^;r* 
il  i>r  fuels;  unci  with  some  exteu^ou^H  ftc*i*itiji ctipubli.* of 
Ig  gvijcrully  sipp[icd. 
►  fiodien  piWHe^sing'  apposilte  ekctneul  eiiergici  wUli  rt^'^wrd 
estid  the  siune-  bo^Jy,  we  wit;xbt  f*drly  coiichjde  uoald 
ise  fiossess  them  wirh  rei^ird  to  earb  oth«-f,  *Vhu  I  bnvc 
[lottod  by  experimifnt  Ift  the  t'ttse  witli  Uaie  irnd  Oxulic  ucid* 
At!  '*riiiJie«  uiude  from  a  very  pOrecutuf^ct  s^tictntd* 

nry  ',  Htid  of   8Ueh   u   f^wui   as  to  pre?retit  a  tur|;e 

•cnoiyth  surface,  tiecfuue  pcistttvely  electriciil  by  repeatcni  coii- 
taet*  with  m'M.'ds  of  oxalic  avid  :  und  thc**e  <  ry»tai»  plui^eU 
UpOti  tht  top  of  a  (.'Oiideiisiiiij^  etfctrt*meier,  uud  repewtedly 
E touched  by  the  hine«  whu'h  iiffer  cjirh  roiituct  was  fret*<3  fvorn 
it»  diar^^,  rendered  tht  gold  leMve»  ne,;ulively  electriciil. 
TIm*  Imdency  of  the  mere  eontui-tft  of  the  weid  Mtid  tilkidi 
inetal  wtiiihl  be  to  prorlnce  opposite  effects  to  tbosf* 


be  a  Miiiote  iiualot^^  to  *  oii^itlcr  the 
IP  s\ib<ftFincc?s  jifrner^dlr,  nnd  oxiifeo  anH 
19  poiseasin^  simdar  dectrira!  fektioos;  and  to 
^itil^n!»  ntid  i'hui»tri»s  pfrseiiled  by  tfie  effeets  of 
ne  diflVrerit  liiMht*^^  iiuturnlly  ;*o*4s€»*!sed  of  cht*- 
firiitres  u(ipein'  ineiijuible  uf  c«icnbiniii;^%  or  of  re^ 
•hi  eombiiiJitiun,  %vben  piaceii  in  n  stute  of  electricity 
diriereiit  from  tlietr  naluml  order.  I'lius^  as  we  buve  seen* 
tbe  tM-nU  ill  tlie  po»itive  pmt  of  the  circuit  septirate  thern* 
fo1fr9  from  alkabfi>  oxi|;en  from  hidni*^eti,  and  boon:  uud 
il»Miil#  oci  the  ne^Titive  side  do  nut  tuiite  to  oxi^^en,  ujid 
uitri  in  union  with  iheir  oxide* ;  «nd  in  this 
"  Lind  ie|»e11ent  ngeuereH  btein  to  be  com- 
m^nicAtcd  from  die  mctaUic  surfitees  throughout  the  whole 
«f  the  mcniT^tniuiii. 

Vou  XIX-^Jan*  ISO**,  E  VIU. 


.^0  .»ir  MME  CHEMICAL. AGCKCIBS  OF  XLECTBICITT. 

VIII.  On  the  relatinns  bettceen  the  electrical  energies  of  bo* 
dies,  and  their  chemical  affinities. 
Relationt  be-  ^g  the  chemical  attraction  between  two  bodies  seems  to 
trical  encreiei  ^^  destroyed  by  giving,  one  of  them  an  electrical  state  dif- 
of  bodies  auid  ferent  from  that  which  it  naturally  ]>ossesscs;  that  is,  by 
affinities.  bringing  it  artificially  into  a  state  similar  to  the  other,  so  it 

may  be  increased  by  exalting  its  natural  energy.  ThuSf 
whilst  zinc,  one  of  the  roost  oxidnble  of  the  metals,  is  in- 
capable of  combining  with  oxigen  when  negatively  electri- 
fied in  the  circuit,  even  by  a  feeble  power ;  silver,  one  of 
the  least  oxidable,  easily  unites  to  it  when  positively  eleo» 
trified ;  and  the  same  thing  might  be  said  of  other  metals. 
Amongst  the  substances  that  combine  chemically,  all 
those,  the  electrical  energies  of  which  are  well  known,  ex- 
hibit opposite  states ;  thus,  copper  and  zinc,  gold  and 
quicksilver,  sulphur  and  the  metals,  the  acid  and  alkaline 
substances,  afford  apposite  instances;  and  supposing  per- 
fect freedom  of  motion  in  their  particles  or  elementary  mat- 
ter, they  ought,  according  to  the  principles  laid  down,  to 
attra^^  each  other  in  consequence  of  their  electrical  powers. 
In  the  present  state  of  our  knowledge,  it  would  be  useless 
to  attempt  to  speculate  on  the  remote  ca.use  of  the  electri- 
cal energ}',  or  the  reason  why  different  bodies,  after  being 
brought  into  contact,  should  be  found  differently  electrified; 
its  relation  to  chemical  affinity  is,  however,  sufficiently  evi- 
dent. May  it  not  be  identical  with  it,  and  an  essential  pro- 
perty of  matter? 

The  coafed  ^lass  plates  of  Beccaria  strongly  adhere  to 
each  other  wlien  oppositely  charged,  and  retain  their  charges 
on  being  sepamted.  This  fact  affords  a  distinct  analogy  to 
the  subject;  d.ffe: cut  particles  in  combining  must  still  be 
supposed  to  prcberve  their  peculiar  states  of  energ}'. 

In  the  present  early  staj^e  of  the  investigation,  it  would  be 
improper  to  plaie  unbounded  coniidence  in  this  hypothesis; 
but  It  seems  nalurally  to  arise  from  the  facts,  and  to  coin- 
cide with  the  laws  of  affinity,  so  ably  developed  by  modem 
chemists ;  and  the  general  application  of  it  may  be  easily 
made. 

Supposing  two  bodies,  the  particles  of  which  are  in  diffe- 
rent 
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eWtrical  states,  and  those  btutes  aufBeiently  exftttri)  to  R*bliai»b^ 
an  ttttractivc  force  sin^nor  to  the  power  ot  Oi^ri**  ^^j^  ^ 
CQinbinatioQ  would  take  place  wfjich  would  be  more  tit 

'ise  accardintj  a!»  tlicj  enerffi*^  were  mor'"  or  lesi  ^^  •.' "'''"^'' 
l^en  vLuicetl;  nnd  tUe  cimiige  of  properttes  would  be 

cofTcuffoadently  pruporttontiL 

Tlii^  would  be  the  sini|jlebt  cns^  of  chemical  UT>ioiu  But 
dtflercnt  labsttiuces  have  ditferent  de^r«x*i4  of  tlv*  SMine  dec* 
irical  energ)'  in  relation  to  the  same  body:  thus  ihedifterent 
acids  and  alkalis  are  |>oi«se»»ed  of  ditlerent  energies  with  re* 
^rd  to  the  «iizie  metul ;  sulphuric  aeid,  fi>r  in*»tance,  is  more 
IMiweifal  with  lead  th»n  mariatic  ticid^  ui.d  solution  of  pot- 
aaii  is  more  active  with  tiu  than  &wlution  of  boda.  Such 
liodies  likewise  may  be  in  the  same  state  or  repellent  with 
ff^aitl  to  each  other,  as  iippiirenll y  liappeiH  iti  the  CH»e»  just 
Ittentiiified  ;  or  thoy  roar  be  neutrni  ;  or  they  may  be  in  op- 
ate  or  ftttmcttng  Atat€»,  which  last  teetns  to  be  the  condi-* 
fjofi  of  scilpKur  and  alkalis  thdt  have  the  same  kind  of  energy 
with  rei^rd  Co  metals. 

When  two  bodrps  repellent  of  eaeli  other  act  upon  the 
body  with  different  degrees  of  the  s^ame  electrical  at- 
iOg  energy  t  the  com  hi  nation  would  be  determined  by 
tUc  degree;  aud  the  subt^tance  ^JosQCJssiMs;  the  wtjikent  ener- 
gy vould  be  repelled;  and  this  principle  would  afford  an 
expr^vsion  of  the  eauBes  of  elective  aiBnity,  and  the  decom* 
poMtions  produced  in  eoiHequence. 

Or  where  the  bodies  havinj^  different  decrees  of  the  same 
eoerj^,  with  re;^rd  to  the  third  body,  had  likewibe  difFefent 
etifft^iPi  with  regard  to  each  other,  there  mifjht  be  «nch  a 
balance  of  attractive  and  repellent  powers  as  to  prpdnce  a 
Ir  compound  ;  and  by  the  extension  of  thi$  ren§oaing« 
't^i^   ■      "    '  ehemical  union  may  be  eu^ly  ex'^dained. 

?^  .5   Illustrations  of  ihene  notions  ni»y:ht  be  made 

without  dtiljcukvi  and  the)'  nii^ht  be  applied  to  all  ca^es  of 
^'i^cniicail  action  ;  but  in  the  pre»rnt  state  of  the  ini|uiry»  n 
I  rxleiiiion  of  thi*i  hvpolhelicol  part  of  the  subject  would 
be  premature* 

T!»e  general  Idea  will,  however,  afford  an  easy  eNtilunalion 
of  the  influence  of  afBnitj  by  the  masses  of  the  acting  snl** 
itfttti!e»»  Si  du«.idat«ni  by  the  experiments  of  M.  Bcithollet; 

E  i  for 
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Relations  be-   for  the  combined  effect  of  many  particles  possessiDg  a  foeblc 
trical  energies  clectncal   enerj^y  may  be  conceived  equal  or  even  snpenor 
of  bodirt  and   to  the  effect  of  a  few  imrticles  possessine:  a  8tron|»  electrical 
affiniUe^*"*"  Energy:  and  the  facts  mentioned,  |)aj?e  38,  confirm  the  6U|)- 
position:  for  concentrated  alkaline  lixivia  resist  the  trans- 
mission of  acids  by  electricity  much  more  powerfully  than 
weak  ones. 

Allowing  combination  to  depend  upon  the  balance  of  the 
natural  electrical  energies  of  bodies,  it  is  easy  to  conceive 
that  a  measure  may  be  found  of  the  artificial  energies,  as  to 
intensity  and  quantity  produced  in  the  common  electrical 
machine,  or  the  Voltaic  apparatus,  capable  of  destroying 
this  equilibrium  ;  and  such  a  measure  would  enable  us  to 
make  a  scale  of  electrical  powers  corresponding  ,to  degrees 
of  affinity. 

In  the  circuit  of  the  Voltaic  apparatus,  completed  by 
metal  lie  wires  and  water,  the  strength  of  the  opposite  elec- 
tricities diminibhes  from  the  points  of  contact  of  the  wires 
towards  the  middle  point  in  the  water,  which  is  necessarily 
neutral.  In  a  body  of  water  of  considerable  length  it  pro* 
bably  would  not  be  difficult  to  assign  the  places  in  which 
the  different  neutral  compounds  yielded  to,  or  resisted,  de- 
composition. Sulphate  of  barytes,  in  all  cases  that  1  tried* 
required  immediate  contact  with  the  wire:  solution  of  sul- 
phate of  potash  exhibited  no  marks  of  decomposition  with 
the  power  of  150,  when  connected  in  a  circuit  of  water  ten 
inrhes  in  length,  at  four  inches  from  the  positive  point;  but 
when  placed  within  two  inches,  its  alkali  was  slowly  repelled 
and  its  acid  attracted  ^. 

Whenever 

•  In  this  expciin)ent,  the  water  ^ras  contained  in  a  circular  glass  ba« 
sio  two  inches  deeji,  i!ie  communication  nas  made  by  pijcces  of  amian- 
thus of  about  thj  eighth  of  an  inch  tu  breadth.  The  sidine  solution 
filled  a  half  ounce  measure,  and  the  distance  between  the  solution  and 
the  water,  at  both  points  of  communication,  was  a  quarter  of  an  inch. 
I  mention  tlu'se  circunis^unceN  because  the  quantity  of  fluid  and  ih^  ex- 
tent of  surface  materially  ii;fluence  the  result  in  trials  vf  this  kind.  Wa- 
t/'r  included  in  glass  si^^hons  forms  a  much  less  pciftact  conducting  chain 
than  when  difFu<cu  uiX)n  the  surface  of  fibrous  nonconducting  substances 
of  much  -mailer  volume  than  the  diameter  of  the  sijihons.  1  ditem])ted 
to  employ  sii^hons  in  some  of  my  first  expciinients  j  b«l  Jhe  very  great 

inferiority 
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r  l>o<lie«  brmiglit  by  urtiflc'ml  means  into  a  h'l'^h  Kehti  im  be; - 
jMjsite  electncitieij  tire  tiiajJe  lu  restore  the  eqtiili-  ^j-  . ,    .... 


brium,  hcut  and  light  are  the  cotumon  cuusequetices.  It  is^  of 
perhnpn  an  udditiouul  circainstanc'e  in  fUvour  of  the  theory  ^^  . 
ta  *tute»  ihut  heat  and  light  ure  always  the  result  of  nil  ia* 
tetj*e  fhetnicid  action.  And  09  in  certain  forms  of  the 
Voltnic  battery,  ^here  lar|^e  nuantilies  of  deetricity  of  low 
^iateas^ty  act,  heat  is  produced  without  light;  so  in  slow 
COT  s  there  b  an  iacreuse  of  temperature  without 

lun  .ipCanince, 

The  effhti  vfheaff  in  producing  combi nation,  maybe  easilf 
e%[dutned  necording  to  thrse  ideas.  It  not  only  often  giveji 
more  freedom  of  motion  to  the  particles,  but  in  a  number 
©f  casei>  it  seetns  to  exalt  the  electrlcHl  energies  of  bodies; 
glitei,  the  toilnmdin,  sulphur,  all  afford  familiar  instances  of 
thi»  litst  species  of  en  erg}*. 

1  he;ited  together  an  insulate^  plate  of  copper  and  a  plate 
of  sulphur,  antl  examined  tlietr  electricities  a^  their  temper- 
ature became  t- levated :  these  electricites,  scarcely  senbibk 
nt  5(P  Fahrenheit  to  the  condcnsinty  electrometer,  became 
al    lOU^   Fahrenheit  capable  of  aflecting  the   o;okl  leaveii 
Pittllioilt  coDdensatbn;  they  increased  iu  a  still  hit^her  ratio 
as  the  an fphur  approached  towards  its  point  of  fusion.     At 
I  little  aliove  thi^  point,  as  is  well  known  from  the  experi- 
l^tacntii  of  the   Dutch  chemi-sts,  the  two  substances  rapidl/ 
^ combine,  and  heat  and  light  are  evident 

Similar  effects  may  bo  conceived  to  occur  In  the  case  of 
'l«i^rn  and  hidrojj^en,  which  form  water,  a  body  apparently 
j^oedtral  in  electrical  energy  to  most  other  substancifs:  and 
Nnf  may  reasonably  conclude  that  there  is  the  same  exalta- 
[  tJoti  of  power,  iu  all  cases  of  combustion.  In  general,  when 
'the  diHerent  enerj^ies  are  slronij  and  in  perfect  equilibrium, 
jftbe  eomHiniitiroii  ou^ht  to  be  quiclc,  tl»€  heat  and  li>^ht  in- 
ttrii9e,  ami' the  new  compound  in  a  neutral  state*  This 
wftuld  <fcra  to  be  the  cu.sc  in  the  infctance  just  quoted  ;  and 
I  lA  ibc*  drcdm^^rtnccs  of  the  tiniou  of  the  strong  alkalis  and 
But  inhere  one  encrjj)-  is  feeble  and  the  other  s»tron^# 


\  wiUi  that  of  suuiaaibui  maile  me  alto* 


ail 
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Relations  be-  all  the  efPects  must  be  less  vivid ;  tnd  the  compouDd,  iDstead 
tj|eentheelec-  ^f  b^i„g  neutral,  ought  to  exhibit  the  excess  of  the  stronger 
of  imdies  and    ener^^V. 

their  chemical  ^This  last  idea  is  confirmed  by  all  the  experiments  which  I 
affinlues.  ,  .      ,  , ,  ,  ,  •         .»    i         ,. 

have  been  able  to  make  on  the  energies  of  the  saline  com« 

pounds  with  regard  to  the  metals.  Nitrate  and  sulphate  of 
potash,  muriate  of  lime,  oximuriate  of  potash,  though  re- 
peatedly touched  upon  a  large  surface  by  plates  of  copper 
and  zinc,  gave  no  electrical  charge  to  them ;  subcarbooate 
of  soda  and  borax,  on  the  contrary,  gave  a  slight  negative 
charge,  and  alum  and  superphosphate  of  lime  a  feeble  posi- 
tive charge. 

Should  this  principle  on  further  inquiry  be  found  to  apply 
generally,  the  degree  of  the  electrical  energies  of  bodies,  as<^ 
certained  by  means  of  sensible  instruments,  will  afford  new 
and  useful  indications  of  their  composition. 

IX.  On  the  made  of  action  on  the  pile  of  Volta^  tcith  experi* 
mental  elucidations. 

Mode  of  action      The  great  tendency  of  the  attraction  of  the  different  che* 

onVolta's  pile,  |jjjj»jj]  agents,  by  the  positive  and  negative  surfaces  in  the 

menul  eluci-    Voltaic  apparatus,  seems  to  be  to  restore  the  electrical  equi<r 

Nations.  librium.  In  a  Voltaic  battery,  composed  of  copper,  zinc,  and 

solution  of  muriate  of  soda,  all  circulation  of  the  electricity 

ceases,  the  equilibrium  is  restored  if  copper  be  brought  in 

contact  with  the  zinc  on  both  sides:  and  oxigen  and  acids, 

which  are  attracted  by  the  positively  electrified  zinc,  exert 

similar  agencits  to  the  copper,  but  probably  in  a  slighter  de* 

gree,  and  being  capable  of  combination  with  the  metal,  they 

•produce  a  momentary  equilibrium  only. 

The  electrical  energies  of  the  metals  with  regard  to  each 
other,  or  the  substances  dissolved  in  the  water,  in  the  Vol- 
iii\c  and  other  analogous  instruments,  seem  to  be  the  causes 
that  disturb  the  equilibrium,  and  the  chemical  changes  the 
causes  tiiat  tend  to  restore  the  equilibrium ;  and  the  pheno- 
mena most  probably  depend  on  their  joint  agency. 

In  the  Voltaic  pile  of  zinc,  copper,  and  solution  of  muriate 
of  soda,  in  what  has  been  called  its  condition  of  electrical 
tension,  the  communicating  plates  of  copper  and  zinc  are  ia 
opposite  electrical  states.    And  with  regard  to  electricities  of 

such 


^ 


I 

ft 
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iiPf,1t  -,„c.  ^^j^  tnte»ifili%  water  b  an  insulating  body  :  every  Mo^l.-rit^.h^ 
c»>  1  mnsrcjaentlf  produces  liy  inductiott  mi  inerea^  ,^ 

ot  '>o(t  the   op|Ki)!^ite   zliic  plate;  and  ^icuul  eiy«i- 

CA'  ^  a«e  of  n^^^Ative  dectricity  on  the    *^^°°** 

O|>|)0aile  €a(>f»er  plate ;  and  the  iotcnsity  iacreuses  with  th^ 
Kiiimhcr*  Hiid  tilt?  qiunlity  wiUi  tlie  extent  of  thti  series. 

Whci>  a  cauiftiuiiicatuiii  i*  made  between  the  twoeictreme 
potiit!**  the  oppo!»tte  eWtri«itle»  tend  to  annihilate  each 
other;  and  tf  tb«  fluid  iQerhum  coiiUl  be  a  suhstaoce  iuca-' 
|Nib4n  of  deciiiupufiiHaa,  tht^  eqiiiUbriuni,  tiieie  U  every  rea* 
ion  to  believe,  would  be  restored,  and  the  luotiou  of  t^ie 
electrieity  ceMe.  But  boltitiou  of  muriate  of  »oda  being 
is»iiipo9cd  of  two  series  of  elemeotl  po«se&^iug  oppoiiite  elec* 
thciii  t  I)  and  the  atid  are  attracted  by  the 

£IDC,  III  ^  id  ti)e  alkttii  by  the  eopper.     The 

balance  of  power  xb  momentary  only ;  for  solution  of  ;iijc  ia 
formed,  aud  Ibc  hldrogL-n  diseng^ed,  The  netrative  energy 
of  the  co|ij)er  and  ibc  positive  euergy  of  the  zinc  are  con»e- 
queiitly  again  exerted,  enfeebled  only  by  the  oppos^in^ 
eibergy  of  the  soda  in  contact  with  the  copper,  and  the  pro- 
cess uf  etectromotion  contiauei^t  as  long  a^  the  chemical 
changes  are  capnble  of  being  earned  on* 

This  theory  in  gome  mcrasure  reconciles  the  hypothetical 
priociptefi  of  the  action  of  the  pile  adopted  by  its  illustrious 
inreutor,  wi'  s  concerning;  the  chemical  origin  of 

Cialvani^u],       /,  -,  the  greater  number  of  the  British 

^Jo^opbere^  aud  it  is  coJilirmed  and  htreogtliened  by  many 
feci  '  ^    ,    ^        ,    ,,U 

i  [»iie  of  20  pairs  of  plates  of  copper  and 

tiite  luduhtty  no  perumnent  electroaAotiire  power  when  the 
csoaectiiig  Duid  i^  water  free  from  air*;  for  this  siibUauco 
doea  ttot  readily  undergo  chemical  change,  and  the  equiU- 
briniii  seet&s  to  be  capable  uf  being  permanently  ref»tored 
thnifigli  il>  ConeentruU^d  sulphuric  acid,  ivhich  h  a  much 
IBOfr  perfect  conductor,  i&  equally  inefUcient,  for  it  bus  Utile 
ictaon  upon  jeiucv  and  is  itt^elf  decompot^ed  only  by  a  very 
etiong  powar.     Piles,  cantojumg  as  their  Hmd  etemtnt  ei^ 

♦  The  expeTUDcnt^  ^rroMnr  thU  f^ict,  and  the  other  tnalofou*  ficts  irt 
tna^  be  l«otiV  Jci^muil,  4to,  VoLlV, 

tt.  Sj&  And  CS^  J  afivj  .  „  :  p'  ^U. 

ther 
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Modeofsctjfm  tlwr  ^)iire  water  ot  sulphuric  acid,  will  undoubtedly  give 
JiKthcjci4ri^**  simple  shocks,  and  tliis  effect  is  connected  with  the  restom- 
mentai  €lud-  tion  of  the  cqutlihriuin  disturbed  by  the  enerj^es  of  the 
metals ;  but  when  tl»eir  extreme  plates  are  connected  there 
is  no  exhibition,  as  in  u^nal  cases  of  elect roinotion.  Water 
containinp^  loosely  combined  oxii^en  is  more  efficient  than 
water  contaimnj^  common  air,  as  it  enables  oxide  of  zinc  to 
be  formrrl  more  rapidly,  and  in  larger  quantities.  Neutro- 
saline  solutions,  which  are  at  first  very  active,  lose  their 
energy  in  ])roporti^>n  as  their  acid  arranges  itself  on  the  side 
of  thr.  zinc,  and  their  alkali  on  that  of  the  copjKir ;  and  I 
have  f(nmd  the  powers  of  a  combination,  nearly  destroyed 
from  this  cause,  very  much  revived,  merely  by  agitating  the 
fluids  in  the  cells  and  mixing  their  parts  together.  Diluted 
acids,  tvhich  are  themselves  easily  decomposed,  or  which 
assist  the  decomposition  of  water,  are  above  all  other  sul>- 
stances  powerful ;  for  they  dissolve  the  zinc,  and  furnibh  only 
a  gaseous  product  to  the  negative  surface,  which  is  imme- 
diately disengaged. 

There  are  other  experiments  connected  with  very  striking 
results,  which  offer  additional  reasons  for  supposing  the  de- 
composition of  the  chemical  menstrua  essential  to  the  con- 
tinual electromotion  in  the  pile. 

As  when  an  electrical  discharge  is  produced  by  means  of 
small  metallic  surfaces  in  the  Voltaic  Iwittery,  (the  opposite 
states  being  exalted)  sensible  heat  is  the  consequence,  it  oc- 
curred to  me,  that  if  the  decomposition  of  the  chemical 
agents  was  essential  to  the  balance  of  the  opposed  electrici- 
ties, the  effect,  in  a  saline  solution,  of  this  decompfysition* 
and  of  the  transfer  of  the  alkali  to  the  negative  side,  and  of 
the  acid  to  the  positive  side,  ought,  under  favourable  cif^ 
«*umstances,  to  Le  connected  with  an  increase  of  tempera-' 

fUTC. 

I  plarcd  the  gold  cones,  which  have  been  so  of^en  men- 
tione<l,  in  the  circuit  of  the  buttery  with  the  power  of  100^ 
1  tilhd  theni  with  distilled  water,  and  connected  them  by  a 
j»Iece  of  uioistened  asbestus,  about  an  inch  in  length  and  J. 
of  an  inch  diameter;  I  provided  a  small  air  thermometer 
uapablc  «»f  being  immersed  in  the  gold  cones,  expecting  (if 
any}  tm]y  a  very  slight  change  of  temperature;  I  introduced 

a  drop 


tm  9^mK  cnsiffxcAC  At^mrciEs  or  il&ctricitt* 

idcop  ol"  M#lunon  of  suipliuti)  of  poiuiih    ineo  iLe  pn&lmc  ^^^  ' 

f€^m€:  titr  iicrvuijK^sitioii  in<?aihlly  began  ^  potnsU  p*i*^cci  ,vuh  %  »^..- 
vsfNiily  w%cf  mio  the  m'galn?e  cum;*  ltt»t  was  immcsdiaiely  ""-nul  elud* 
3ett^r  I   in   lesn  tnan  twu  nnriiYt<^  the  water  was  ui  a 

•ft  tioii. 

f  tneitfhe  *ginic  thJtig  with  the  solution  ornitmte  of  amm(i-» 
Ilia*  Dnd  in  tlu*  insiaucc  tfiu  heat  ros*^  «u  such  an  intensity  aa 
^loerttporAtc  aft  ihe  waier  in  three  ur  four  minute>,  with  a 
Unfl  uf  eKpUnive  nom;  and  at  liivt  actual  inflammation  took 
place,  with  flic  dce(ifnpo$ilioa  and  dissipation  of  the  greatest 
p«rt  of  the  salt*. 

Thai  th«  incirase  of  the  conducting  power  of  the  water  by 
fdio^  of  ?*aiine  solution  had  liiele  or  nothing  to  do  with  th« 
tt  is  e%idcnt  fr^»m  t\m  circumstance.  1  introduced  a 
i|iiaiitjty  cif  strong  lixivium  of  potash  into  the  cones,  u,n^  lika* 
«i«e  concentrated  sulphuric  acid,  separately,  which  are  better 
rofiifocron  than  solutions  of  the  neutral  balti»;  but  there  wat 
f  tety  [itiUy  sensible  etfcct. 

*rhc  fcune  pnaciples  will  apply  to  all  the  varieties  of  the 
circtncal  apparatus,  whethei*  containing  double  or  single 
platfl-* ;  and  it  the  idva^  develaped  in  the  preceding  sectionfi  be 
CPcroct»  one  properly  operating  under  ditlVi-ent  inodi^eation* 
I  the  ani venal  cause  of  their  activiTy, 

On  tome  general  Jtfu^tratwrfs  and  Applkatwm  of  the  furt' 
gf^ing  TactH  gnd  Pr'mcifks^  and  CiMclumtu 

general  ideas  a^lvHncedVin  ibe  pieced  ing  pa  gets  ar«  General  ill  u*- 
»ldefifly«Urcclly  mcontiadict«Hn  to  the  opinion  advanced  by  a'^J^^^^JJ^ 
Tabroni,  and  %\hjch,  in  the  earlv  7»tiit»e  of  the   iir^  ,   ti, 

■p|irare4  exlretnrly  probable,  namely,  ihat  cheinic  > 

fthe  prvnttrif  cau^iesof  the  pticnonirna  of  Galvanism, 
Before  tb^  e,\perimenU  ot  M,  Volta  on  the  electricity  vK- 
rite«i  b>  the  mere  contact  of  mctuU  were  jmbli^^Ued,  I  had  to 
a  ti<tliuii  e^teiK  luloptvd  ihiii  opiDioii;  but  the  new  facts  iiu- 

inojL'niA  was  i,)[»UUy  glwni  off  from  the  suTface  t»f  ii»*! 
_,i -p  I  ryo*  ttcid  from  tUut  af  the  pofulve  tonc»  and  4  %»hito 

^^m  wai  fr9im\.t^  by  th«ir  combtn^Uou  111  \ht  ataioicheie  abot e  the 
aiii** 

mediately 
/ 


3S  Olf   SOMl  CHEH1CA.t   AOEVCIKB   OP  ELtCT&TClTT. 

6etteral  ilFiif*  mediately  proved,  that  another  power  must  necessarily  be 
i^pUcttioiis.  conctrned;  for  it  was  not  possible  to  refer  the  electricity 
exhibited  by  the  opposition  of  metallic  surfaces  to  any  che* 
mical  alterations^  particularly  as  the  effect  is  more  distinct  in 
a  dry  utmobphere,  in  which  even  iho  most  oxidable  metals  do 
not  change,  ihun  iu  a  moist  onc>  in  which  many  metals  un- 
dergo chemical  alterution. 

Other  facts  likewise  soon  occurred  demonstrative  of -the 
same  thing.  In  the  Voltaic  combination  of  rliluted  nitrous 
acid,  zinc,  and  copper,  as  is  well  known,  the  side  of  the  zinc 
exposed  to  the  ucid  is  positive.  But  in  combinations  of  zinCt 
ii'ater,  and  diluted  nitric  acid,  the  surface  exposed  to  the  acid 
is  negative;  though  if  the  chtnikal  action  of  the  acid  on  the 
fine  had  been  the  cause  of  the  effect,  it  ought  to  be  the  same 
in  both  cases. 

In  mere  cases  of  chemical  change  likewise  electricity  is 
never  exhibited.  Iron  burnt  in  oxigen  gas,  properly  con- 
nected with  a  condensing  electrometer,  gives  no  charge  to  it 
during  the  process.  Nitre  and  charcoal  deflagrated  in  com- 
munication with  the  same  instrument  do  not  by  thuir  agencies 
iu  the  slightest  degree  afl'ect  the  gold  leaves.  Solid  pure 
|M>tash  and  sulphuric  acid  made  to  combine  in  an  insulated 
platina  crucible  produce  no  electrical  appearauces.  A  solid 
amalgam  of  bismuth  and  a  solid  amalgam  of  lead  become 
fluid  when  mixed  together :  the  experiment,  I  And,  is  con-  % 
nccted  with  a  diminution  of  temperature,  but  with  no  exhi- 
bition of  electrical  effects.  A  thin  plate  of  zinc,  after  being 
placed  upon  a  surface  of  mercury,  and  separated  by  an  insu- 
lating body,  is  found  positive,  the  mercury  is  negative:  the 
effectb  are  exalted  by  heating  the  metals;  but  let  them  be  kept 
)n  contact  sufficiently  long  to  amalgamate,  and  the  compound 
gives  no  signs  of  electricity.  1  could  mention  a  great  number 
of  other  instances  oi pure  chemical -jLciiovi  in  which  1  have  used 
all  the  means  in  my  power  to  ascertain  the  fact,  and  the 
result  has  been  constantly  the  same.  In  cases  of  effervescence^ 
indeed,  particularly  when  accompanied  by  much  heat,  the 
metallic  vessels  employed  become  negative,  but  this  is  aphe- 
tiom.enon  connected  with  evaporation^  the  change  of  state  of  a 

boijy 


•knt  of  ch«raka]  clmu^Ct  nail  is  to  be  referred  to  Oi  i 

1  mentmned  llic  glatss  plates  of  Beccarla  as  aflforiJi ng  a 

parallel  t<i  the  case   of  comljinalion   in   consequence  of  the 

liiTf^rciit  electrical  slatL-sot  bodies*     In  Guyton  do  Morveau's 

e)cperinirnt&  on  cohesiiun,  the  different  metaU  are  said  to  have 

ndbered  to  mercury  wirh  a  force  proportional   to  their  die- 

nlcal  afSiiilJo^  But  t^eolhur  mclah  have  different  electrical 

piKrgi^^bt  or  <litTcreot  degrees  of  the  same  electrical  energy 

vifb  regard  to  tbi;;  body;  and  in  all  cases  of  contact  of  mer* 

[ciiry  with  another  metal,  upoti  a  large  surface,  they  ought  to 

julber<f  IQ  cunsequenCG  of  the  ditTerence  of  their  electrical 

atea^  and  that  with  a  force  proportional  to  the  cxaltiitiou  of 

hoAe  3iates,     Iron,  which  M.  Guyton  lound  slightly  adhesive, 

I  dnd  exhibits  little  po!>itive  rlcctncity  after  being  laid  upoa 

s  &Uf face  of  mercury,  and  then  separated.     Tiu,  zinc,  and 

Icapper,  which  adhere  much   mure    strongly,  corarounicato 

kifhcr  charges  to  the  condiniitig  electrometer:  J  have  had 

po  instrument  sufDciuntly  exact  to  measure  the  differences: 

1|  WimU  Mcm*  that  the  adhesion  from  the  diflfereoce  of 

muu  have  operated  in  the»e  experiment«f , 

^  ijriinn:il  to  the  electrical  energies  are,  on  the 

*  Tbe  ch4Tt;e  of  v\ifi  catm<Httes  of  bodict  In  consequence  of  the  alter- 

tion  In  tbeir  »ohnnes,  or  itaie*  of  existence  by  heat,  is  a  cotttinuatljr 

tig  tburce  of  etectTiCjd  e^ccu :  and  as  1  have  h\med,  pftgc  47,  U 

(imerfeiei  wtib  tt»«  rv^ults  of  expeiiuieou  on  the  etccirical  ener^ie^ 

dittr  as  cxaibitud  by  cotitant.     Ii  ti  likcwUe  probably  one  of  the 

[  UbVLTcej  of  the  Ciprtcious  re^aUi  of  experiments  of  friction,  in  wliich  the 

lame  botJy,  according  ai  it*  Mature  U  altered,  or  it*  lemperAture  changcd| 

aaumpii  «hf*f-ri?nt  ftAtr<  With  rej^ard  tg  iri<»t her  body.     FricUon  may  be 

cv:  -t  e0iiiacts,  i^nd  tlH'  nittural  cnergi«  of  bodios 

[_^i^*  .ly  exhibited  by  it,  if  the  ^iiequal  e^ccitation  of 

||«r  it»  u»equai  coirciiunicvtioti  to  the  dttferei^t  surfaces  did  not  inter- 

Jtenn^  unequally  (heir  electrical  capaeitk***     Of  ibc  daTienti  of 

p  ado;  b  xlighily  negative  w  ith  regird  to  the  metals,  the  tod%  i% 

Mui  in  contacts  of  gUt»  iviili  ineudi  I  find  it  cithibitA  the  excess 

'  tk«  cncff  y  ot  iW  alkali ;  tb^  case,  as  is  well  knt^wn,  is  the  wme  la 

k/iicctoit,  th«  ai3i4l|;ani  of  U;c  comfnon  machine  is  eminiutJ.  to  its  powerful 

f  Anulfiixatlon  yndoubtedly  muit  h^vo  taierfered^  l>ut  ihc general 
>  (ojiave  b<^c^  dkimcf. 

h^polhcaii 
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^^aud**  ^ypot^<^*'s  before  stated,  proportional  to  the  clieralcal  aflini- 
aiiplicatioiifl^     ties.     How  far  cohesion  in  general  may  be  influenced  or  oc- 
casioned by  this  effect  of  the  difference  of  the  electrical  cncr« 
gies  of  bodies  is  a  curious  question  for  investigation. 

Many  applications  of  the  general  facts  and  principles  to 
the  processes  of  chemistry,  both  in  art  and  in  nature,  will 
readily  suggest  themselves  to  the  philosophical  inquirer. 

They  offer  very  easy  methods  of  separalin;^  acid  and  a!Ra- 
line  matter,  when  they  exist  in  combination,  either  together 
or  separately,  in  minerals;  and  the  electrical  powers  of  de- 
composition may  be  easily  emploxed  in  animal  and  vegi-tablc 
analysis. 

A  piece  of  muscular  fibre,  of  two  inches  long  and  half  ait 
inch  in  diameter,  after  being  electrified  by  the  power  of  150 
for  five  da^s,  became  perfectly  dry  and  hard,  and  left  on  in* 
cineration  no  saline  matter.  Potash,  soda,  ammonia,  lime, 
&ud  oxide  of  iron  were  evolved  from  it  on  the  negative  side, 
and  the  three  common  mineral  acids  and  the  phosphoric  acid 
wcie  given  out  on  the  positive  side. 

A  laurel  leaf,  treated  in  the  same  manner,  appeared  as  if  it 
had  been  exposed  to  a  heat  of  500®  or  600*^  Fahrenheit,  and 
was  brown  and  parched.  Gieen  colouring  matter,  with  resin, 
alkali,  and  lime,  appeared  in  the  negative  vessel :  and  the 
positive  vessel  contained  a  clear  fluid,  which  had  the  smell  of 
peach  blossoms;  and  which,  \\ hen  neutralized  by  potash^ 
gave  n  bliie-grcen  precipitate  to  solution  of  sulphate  of  iron;: 
%o  that  it  contained  vegetable  prusiic  acid. 

A  small  plant  of  mint,  in  a  state  of  health}  vegetation,  was 
made  the  medium  of  connection  in  the  battery,  its  extremities 
being  in  contact  wiih  pure  water;  the  process  was  carried  oa 
for  10  minutes:  potash  and  lime  were  found  in  the  negatively 
electrified  water,  and  acid  mailer  in  the  positively  electrified 
,watcr,  which  occasioned  a  precipitate  in  solutions  of  muriate 
of  barytes,  nitrate  of  silver,  and  muriate  of  lime.  This  plant 
recovered  after  the  process:  but  a  similar  one,  that  had  been 
electrified  for  four  hours  with  like  results,  faded  and  died\ 

Thfe 

•  Seeds,  I  find,  when  placed  in  pure  writer  in  the  positive  part  of  the 
circuity  germinate  much  more  mpid))  than  under  common  circumstances; 

bu( 
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lie  fafH  hhow^  that  the  electrical  powers  of  decomposition  J^^J^J./^^!^*" 
let  rvwi  upon    living   vegetable*  maittT;  and  there  are  some  appjicatiuitt, 
fthenQmctia  which  *erm  tu  prove,  that  th<*y  operate  likewise 
Ipofi  Uvjiig  amnml  sj^tcms.     When  the  fingers,  after  havrno; 
Cc«i  carefuMy  wsishcd  with  pure  wuter,  arc  bruugtit  in  con- 
act  HJth  this  (IukI  in  ihc  p«»sitive  pnrt  of  the  circutt»  acid 
natter  i%  rapid ly  developed,  having  ihtj  character?  of  a  mix- 
tture  of  mtinaCic,  phosphoric,  and  sulphuric  acids:  and  if  a 
similar  tnal  be  nunle  in  the  negative  part,  fixed  alkaline  mat* 
llrr  h  8^  quickly  exiitbited. 

The  acid  ond  alkaline  tastes  produced  upon  the  tongue,  in 
Galvanic  exporimeuts,  seem  to  depend  upon  the  decompo- 
iition  of  the  saline  matter  contained  in  the  living  animal  sob- 
stance,  and  perhaps  in  the  saliva. 

As  acid  nnd  alkaline  substances  are  capable  of  being  sepa- 
[  rated  from  their  combinarions  in  livjns;  systems  by  electi'jcul 
h)wcr»,  there  is  every  reason    lo   believe,  that  by  converse 
n^thods  tbey  may  be  likewise  introduced  into  the  animal 
Fecoiiomy,   or  made  to  pa*.^  through  the  animal  organs:  and 
Ithc  same   thing  may  be  supposed  ot    metallic    oxides;  and 
bene  ideais  ought  to  lead  tu  wme  new  investigations  in  medi- 
cine and  physiology. 
It  is  noi  iiTtprobable,  that  the  electrical  decompotition  of  the 
rutral  saits  in  difleteru  cases  may  admit  of  economical  u^es. 
%Vi»n  burned  charcoal  and  pluinbugo,  or  charcoal   and  irotjj 
Iniight  be  m<idr  the  exciting  power*;  urul  such  an  arrangement, 
[erected  upon  un  extcrusiie  scalc»  neutrosaline  matter  being; 
Impltiyed  m  every  series,  wouldi  there  js  every  reason  to  he- 
ftier t%  produce  large  quantities  ot  acids  and  alkalies  wirh  very 
Ijltle  trouble  or  expt*nsc. 

Ammonia,  and  acids  capable  of  decomposition,  tiUTici-n 
thenural  change  in  the  Voltaic  circurt  only  when  they  ate  in 
rery  concentiiitcd  solution,  and  in  orhcr  cases  are  merely  car* 
ned  to  their  particular  points  of  rest.     This  fact  may  induce 


^rt  In  the  Of g  itWc  part  of  ihe  rircutt  ihey  do  not  germinate  at  all. 
ITllbonf  stir. |»4»»jn;j  ary  jHCu bar  streets  ffoai  lUe  different  electricitic*!, 
•ni3iy  operate,  ihc  phcuomenon  may  ba  accounted  inT  froni 
1  the  w:»t<fr  aeaf  itie  positive  met^iUie  surface  wliUcutigcn, 
IM  of  tliAi  tictt  diif  nt'gntivo  furface  with  hidrogvii. 

us 
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&^"*^  nd*"  ^  ^  l>ope»  that  the  new  mode  of  analysis  may  lead  us  to  the 
applicaUoDn  discovery  of  the  true  elements  of  bodies,  if  the  materials 
acted  on  be  employed  in  a  certain  state  of  conceutralion,  and 
the  electricity  be  sufticiently  exalted.  For  if  chemical  union 
be  of  the  nature  which  I  have  ventured  to  suppose,  however 
strong  the  natural  electrical  energies  uf  the  elements  of  bodies 
may  be,  yet  there  is  every  probability  of  a  limit  to  their 
strength:  whereas  the  powers  of  our  artificial  instruments 
Seem  capable  of  indeBnite  incre^ase. 

Alterations  of  electrical  equilibrium  are  continually  taking 
t>lace  in  tiature;  and  it  is  probable  that  this  influence,  in  its 
faculties  of  decomposition  and  transfcrehco,  considerably  in- 
terferes with  the  chemical  alterations  occurring  in  different 
parts  of  our  system. 

The  electrical  appearances  which  precede  earthquakes  and 
Tolcanic  eruptions,  and  which  have  been  described  by  the 
greater  number  of  observers  of  these  awful  evints,  admit  of 
\ery  easy  explanation  on  the  principles  that  have  been  stated. 
Beside  the  cases  of  sudden  and  violent  change,  th^re  must 
•  he  constant  and  tranquil  aiierations,  in  which  electricity  is 
concerned,  produced  in  various  parts  of  the  interior  strata  of 
our  globe. 

Where  pyritous  strata  and  strata  of  coal-blende  occur, 
where  the  pure  metajs  or  tlie  sulphurets  are  found  in  contact 
with  each  other,  or  any  conducting  substances,  and  where 
different  strata  contain  different  saline  menstrua,  electricity 
roust  be  continually  manifested;  and  it  is  very  probable,  that 
many  mineral  formations  have  been  materially  influenced,  or 
even  occasioned  by  its  agencies. 

In  an  experiment  that  I  made  of  electrifying  a  mixed  solu- 
tion of  muriates  of  iron,  of  copper,  of  tin,  and  of  cobalt,  in  a 
positive  vessel,  distilled  water  being  in  a  negative  vessel,  all 
the  four  oxides  passed  along  the  asbestus,  and  into  the  nega- 
tive tube,  and  a  yellow  metallic  crust  formed  on  the  wire, 
and  the  oxides  arranged  themselves  in  a  mixed  state  round 
the  base  of  it. 

In  another  experiment,  in  wliich  carbonate  of  copper  was 
diffused  through  water  in  a  state  of  minute  division,  and  a 
negative  wire  placed  iu  a  small  perforated  cube  of  zeolite  in 

the 
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1^  collecU'cl  round  the  cube;  Uiepiirti* 
cle^  (r  i  jHTieiniting  it* 

By  «  muiu^^ltcauan  ot  ^ucb  ini»iancf*s  the  electrical  |>ower 

nsference  may  be  easily  coucetvcfl  lo  apply  to  ihe  ex-* 

tton  oi  %Qrt\€oi  thu  principal  yriJ  mo&>t  ni^stenous  facti 

^^  Ao«l  by  irmipning  a  scale  nt  feeble  powers*  it  wouM  be  easy 
^Kp  account  ior  the  asbocmtjan  uf  the  iti'iulublc  taetalliC  anti 
^Bpipji  unds  cunttimitig  iicids. 

^R.  3i;i  vcrncity  has  hitherto  been  little  invcsttgated,  ex* 

cept  in  the  case  of  us  evident  aoJ  powerful  concentration  in 
j        tlie  *i  t       ■     ■     re. 
I  Itr  1  bilcnt  operations  in  every  part  of  the  surfactt 

will  probably  be   found  more   iru mediately  and  tinportantly 

connected  with  the  order  and  economy  ui  nature;  and  invest 
|ttgatioa«>    on  tbi^  subject   can   hardly  fatl  to  enlighten  our 

philosophical  systemvof  the  Earth;  and  may  possibly  place 

'new  powers  within  our  reach. 

Esrp/anation  of  the  Figura, 

PI.  I.  Fig.  1,  Bepresents  the  agate  cups,  mentioned  Vol. 
tVUI,  p.  3'23* 

F*g.  *2^  Kcprescnts  tlie  gold  cones,  page  325* 

Fig,  5,  Represents  the  glass  tubes,  and  their  attached 
appaFiitu«*»  page  337* 

Fig.  4^  Represents  the  two  glass  tubes,  with  the  interme- 
liaie  vpsfeU  p«gc338. 

Ifi  alt  the  figures  A  B  denote  the  wires,  rendered  one  poi»t' 
c  other  negatively  electrical;  and  C  the  connecting 
L.^.v.     i  muivtened  amiuuihus. 


General  U]u« 
trations  ami 
application. 


XlTl. 

Tra^,  the  Acid  it  c^ntiiitis^  and 
1  Ik;    fiad  to  thr  Nationai  /«- 


u  ^  iMr,  THENj^aD*, 


.  F  we  exiuntQe  U»e  principal  fluids  of  the  aniraal  economy.  Animal  «uM* 

nd,  tliat  some  are  alkuline*  and  the  others  acid.     To  the  ^^^^  ^  "^^^^ 
'  ,  '  line. 

•  Mftilct  de  Chlmie*  wU  LIX,  p.  362,  S«pt.  !80G^ 
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first  claM  belong  the  Mood  aud  bile:  to  the  second,  the 
urine,  milk,  and  sweat. 

Hence  arise  naturally  two  questions;  what  are  thea1kali«:, 
and  what  are  the  acids,  proper  to  tliese  fluids  ?  The  first  has 

^^a  me  only  g]ppj^(|y  ^^^  solvwl,  hs  the  researches  of  Cad<»t  and  Oeyewx 
have  proved,  that  we  never  mr^et  with  any  alkali  but  boda  in 

What  are  the  animal  <4ubstan(*(^.  The  solution  of  tlie  second  however  is 
but  little  advanced  :  even  the  data,  that  m-i^ht  lesid  to  it,  are 
for  the  most  pMrt  inaccurate:  and  many  of  the  results  relat-* 
inpf  to  some  of  these  parts  are  too  deticient  in  proof,  to  be 
placed  in  the  rank  of  demonstrated  trnths.  This  is  the 
question  therefore,  that  will  f^rni  the  su))ji'Ct  of  the  present 
memoir;  and«  that  I  may  t:eat  it  in  a  manner  suitable  to 
the  object  I  have  in  view,  1  shall  tiii^  present  as  full  au  aua« 
ly&is  of  the  sweat,  as  wo  have  of  urine  au<i  of  milk. 

Part  I.     Of  the  Sweat. 

Swett,  The  sweat  is  a  fluid  iicparut<:d  from  the  blood  in  the  skia 

by  exhatant  vessels,  with  which  its  texture  is  traverse*!  or 
filled.  It  is  mort*  or  less  cojjious  in  ditiercnt  individuals: 
and  its  quantity  is  iKTceptihly  in  the  inv^rsv  nitio  of  that  of 
the  urine.     All  other  circMim^itanres   boiiiijr  similar,  much 

Thit  of  ATI       more  is  prodnr:ed  dm  inp;  dis^e.stioii  than  during  rep«>se.    The 

adult  from        maximum  of  its  production  appears  to  be  tv%entv-six  grains 

1320  grs.  near  .'  ''.,  .       '      .     ^ 

2  lbs.  avolrd.,    and  two  thirds  '\\\  a  ininiitr,  the  miinMniin    nine  f^rains,  trojr 

to  38400,  near  wei^^ht.  It  is  much  iuteiior  howo\er  to  tiie  pulrtionarv  tran- 
That  from  the  ^1*"^'*^'""  *  ^  thc.ro  is  hkewisf  a  L;reiit  tlillcrcnce  between 
lungs  still  their  nature  and  manner  iif  formation.  The  oue  is  the  pro- 
"*'^'*^'  duct  of  a  particular   secretiuii,   similar  in  some  soil  to  that 

creiioa!  ^^  *^^  urine:  the  other,  composed  of  a  jujreat  deal  of  water 

and  carbonic  acid,  i>  the  product  of*  a  coud)usti«»n  gradually 
eflVcUd  by  the  atmohplicric  ail". 
Its  qualhies.  The  sweat,  in  a  healthy  slate,  vit\  M-nsihiV  rtddens  litmus, 

paper  or  infusion.  In  certain  dis<»a*rs,  and  particularly  in 
putrid  fevers,  it  is  alkaline:  yet  its  t;j>te  is  always  rathfcr  sa- 
line, and  similar  to  that  of  siilt,  than  acid.  Thou*;h  ei>lour- 
less,  it  stains  linen.  Its  smell  is  peculiar,  and  insupportable 
T^'hen  it  is  concentrated,  which  is  the  ctise  in  pnrticular  during 
distillation,  lint  bifore  1  s])eak  f»f  tin*  trials  to  which  I  sub- 
jected it,  and  fur  which  1  had  oceusion  for  a  great  quautitys 

1 


4)Qgnt  to  mention  the  metlmd  I  adopted  for  procuring 

1  «pitlic4  to  pcriions  who  ane  in  the  bubit  of  wearing  flan-  How  obtained 
L*f  wiiistcont«  next  the  skin.      To  avoid  every   source  of  ^ 
■our,  tilt?  wii'istcontjj,  hefort!  they  were  put  orij  were  first 
lutird  with  eodp;  then  rinsed  in  a  stream  of  water»  and  af- 
fwnrrl  in  diluted  ranriatic  acid  se\Tral  times;  and  lastly 
liey  were  i unnerved  and  wrung  out  of  a  lari^e  tub  of  water. 
|>ef<oris  who  were  so  oblij^ing  as  to  submit  to  the  expe- 
iinent,  went  into  the  batti  before  they  bej^n  it,  and  were 
trticuUrly  careful  to  rub  t-very  part  of  th«?  body  well.  The 
rat  that  wiis  collected  uninterruptedly  in  the  flannel  dur- 
ig  the  course  of  ten  duy*j  1  separated  by  means  of  hot  dis- 
led  water;  and  this  I  boiled  down  to  the  consistence  of  a  DisiUlcd^ 
mp  in  a  retort,  to  the  neck  of  which  a  receiver  was  adapted, 
hr  product  of  this  distillation  emitted  a  nauseous   smelly 
hich  dimtnr&hed  as  the  liquor  cooled.  It  caused  no  alteration 
tinip  of  riolcts,  but  it  evidently  reddened  infusion  of  lit- 
u«.     Irftft  lor  M)nie  tune  exposed  to  the  air,  it  retained  the 
fmn«parrticy  it  had  at  first»  and  underwent  no  remarkable 
clrauj^e,   unless  with   reajiect  to  its   smell,   winch   entirely 
lauiflicd:  in  sicloifc  vessel  probably  it  would  have  putrilled, 
ke  tiie  product  of  the  distillation  of  all  other  ontnial  fluids* 
The  reMduum  was  not  very  copiuos,  and  evidently  void  of  Rciduunu 
II;  ihongli  pf**tty  strongly  acid,  the  agreeable  taste  of 
ealt   y»r<Nlominated  in  it,  yet  with  this  taste  something 
ftcrid  and  pungi'Ut  wan  perceptible;  it  wast  slightly  (leliipics-* 
f^quiring  ^ome  days  to  r<^solve  into  a  liipiid ;  and  it  was 
*  r('!y  soluble  in  water.     Lime,  barytes,  ammonia,  the 
A^  OKnlate  of  potud),  the  carbonates  uf  potash  and 
KMia*  Bio&t  acids,  and  acetute  uf  lead,  gave  no  precipitate 
ivitil  thi^  utolution,  and  disengaged  nothing  from  it,     Kut- 
|«llt  occasioned  a  t«light  precipitate  in  it|  but  the  nitrate  of 
«|%^  rd  it  very  turbidt 

i  tjy  itself  it  was  decomposed,  emitting  X'apoctrs  Cftleincd, 

lliftl  Itod  nothing  of  the  fetid  smell  of  animal  matter,  and 
id  into  a  black  substance,  that  was  composed 
^reat  deal  of  common  salt,  charcoal,  and  scarcely 
|itrC!C|itiblc  quantities  of  hme  and  oxide  of  iron. 

Finally,  whru  subjected  to  calcmation  after  tlie  atnd  has  CaIc  ji<r^  air-^ 
V*ii^  XXJX*— Jaw.  l»OH.  F        ""  been 


^^•crid 
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saturation  wiih 
potuh. 


Conia'inscom- 
mi'ii  salt,  verr 
liule  ])hoju 
pliateof  lime, 
oxide  of  inan,& 
anim.'I  matter, 
and  an  acid . 

Tins  prcibabljr 
the  acetotis. 


Yet  it  might  be 
a  ocw  acKl. 


Positive  proof 
to  be  fiouglii 
where  practi- 
cable. 


Thoacidob' 
f  a  ineci  tie- 
pa  rate. 


Iti  properties. 


ON  8WBAT  AKD  ITS  ACID. 

been  saturated  with  potash,  this  base  was  obtained  in  the 
state  of  curboimte,  beside  tlie  preceding  matters,  in  the  black 
substance  reniaiuin}^. 

These  trials  already  convinced  me,  that  sweat  contains 
muriate  of  soda,  traces  of  pliosphate  of  lime  and  oxide  of 
iron,  very  little  animal  matter,  no  sulphate,  no  suluhle  plios- 
phate, and  in  adilitiun  an  acid,  the  nature  of  wliioU  1  already 
8Uspi?rU'd. 

In  fact  this  acid,  combined  with  a  base,  ^vin^  rise  to  a 
carbonate  by  its  calciuation,  must  belong  to  the  veg<^tableor 
animal  kinii^doni ;  and  as  besides  it  was  volatile,  and  formed 
soIuMe  baits  with  the  difl'erent  salitiuble  bases,  it  became 
very  ])robable  that  it  was  the  acetous  acid. 

Led  by  this  reasoning  to  suppose  the  existence  of  acetous 
acid  in  sweat,  I  still  required  i>ossitive  experiments,  to  con- 
vince myself  of  it:  for  though  the  proi>e»*ties  I  have  menti- 
oned belong  only  to  the  acetous,  of  all  the  known  acids*  yet 
they  might  equally  belong  to  an  unknown  acid.  Thus  azote 
is  far  from  being  sufficiently  characterised  by  the  properties 
with  which  we  usually  content  ourselves  as  denoting  its  pre* 
sence ;  namely,  its  being  without  smell,  without  colour,  aud 
without  action  on  blue  colours  or  solution  of  lime;  all  nega- 
tive properties,  and  far  from  being  as  characteristic  as  thoset 
which,  being  founded  on  combinations,  may  be  termed  posi- 
tive. Farther,  to  give  certainty,  the.e  must  be  a  corobina* 
tion  of  these  ]>ositive  properties,  unless  some  one,  which  hap- 
pens in  certain  in. stances,  be  so  decisive,  as  to  suffice  of 
itself. 

Thus,  though  every  thing  apparently  tended  to  show  me, 
that  the  acid  of  sweat  was  the  acetous,  it  was  neceflary  for 
me  to  obtain  it  separsite,  and  combine  it  with  ditfe rent  sub- 
stances, before  1  would  pronounce  definitively  on  its  nature. 
This  1  cH'ected  easily,  by  distilling  with  another  acid  the  re- 
siduum, which  a  certain  ({uantity  of  sweat  collected  in  a  flan- 
nel waistcoat  slightly  alkaline  afforded  by  evaporation.  In 
this  distillation  I  preferred  the  phosphoric  acid ;  on  one  haudf 
because  it  is  fixed ;  and  on  the  other,  because  as  it  is  very  dift* 
cult  to  decom(>ose,  it  acts  less  on  organic  matters  than  many 
others.  1  farther  took  ever)'  precaution,  to  condense  the 
product  of  distillation  in  the  receiver.    This  product  strongly 

reddened 


I 


Uifu^ictn  (if  littnuii:  its  tuste  wits  that  ot  u  weak 
iteid:  its  voidl  tliut  of  vinegar:  combined  with  potash  it 
fhrmed  m  salt,  which  by  evupomttoa  was  reduced  to  little 
iptig  K^les,  micaceous  as  it  were,  acrid,  and  very  deli- 
iit:  on  the  addition  of  sulphuric  or  phosphoric  acid 
thiij  Milt  e\i>lved  a  strong  sttiell  of  acetic  acid;  and^  poured 
idto  a  solution  of  nitrate  of  mercury,  it  precipitated  crystal- 
line scales,  similar  to  accetite  of  mercur)* 

This  acid  therefore  was  the  aeetou.H,  and  consequently  hu*  T\\h  acid  the 
taan  sweat  is  formed  of  a  great  deal  of  water*  free  acetous  ^^^^^^'w** 
Wtndi  uiurittte  of  soda;    an  atom  of  phosphate  of  lime  and 
oxidf  of  Iron ;  and  an  inappreciable  quantity  ofanimal  mattefi  The  anrmaf 
Inch  lippro^tches  much  nearer  to  gelatine  than  to  any  other  ^t^^'^  t<^m* 

lllillStBOCt*. 

\  Pawt*  1 L     Of  the  acids  of  urine, 

Th^^  acids  are*  l?!t,  the  uric  acid*  which  frequently  gives  ITdne  contains 
to  the  stone  iu  the  bladder:  iidly,  the  benzoic  acid,  which  ^'^J^I^lhiiW 
leidsts  very  rurety  in  that  of  adults  or  old  pei*sons,  and  is  beruoic, uid  a 
Itoore  frequent  tn  that  of  infants :  3dly,  we  are  obU^d  to  ad*  ^*"™v 
Ituit  auotht-T  acid*  since  the  urine  strongly  ixnd  constantly 
lden»    tincture  of  ljtmu«,  ^n    action  which  cannot  be 
pbed  either  to  the  uric  add,  that  docs  not  alter  its  colour, 
the  beuicoic  acid,   that  »s  found  in  the  urine  unly  un- 
Jer  certain  circumstances,  which  are  not  yet  well  known. 

Wliut  is  this  new  acid?  This  is  the  second  quetition  that  I  whaiUthit 
sliajl  attempt  todiscuiis.      At  present  it  is  generally  supposed  (^cid  * 
to  be  I  be  phosphoric  acid,    Thii*  opinion  is  grounded  on  the  suppc^ed  ti>bo 
prcsenctf  of  a  pretty  large  quantity  of  phosphate  of  lime  in  phosphoric. 

ifie»  whichy  being  itself  insoluble  when  neutral,  becomes 

Irery  s^jlublc  and  even  deliquescent,  when  it  is  with  an  excess 

acid  :  and  at  the  same  time  it  is  strengthened  by  the  con- 

(idemtion,  that  beside  the  phosphates  of  lime,  soda»  ammo- 

l«lid  magoesm«  we  6nd  nothing  in  urine  but  the  sulphates 

Dtash  add  soilsi,  and  muiiates  of  soda  and  ammonia, 

feeitbcr  of  which  salts  is  decomposed  by  the  acidulous  phos- 

hatr  of  Hnie:  their  acids  therefore,  that  is  the  sulphuric 

nd   muriatic,   cannot  exist  in  the   urine,  since,  as  is  well 

»wii,  they  would  convert  the  pliosphatc  of  lime  into  aci- 

i  ^oppbate  of  lime.     If  then  the  phosphoric  acid  be 

¥  2  not 
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not  tlie  solvent  of  the  phosphate  of  lime  in  urine,  it  must 
undoubtedly  be  some  other  weak  acid,  and  probably  an  acid 
of  tlte  nature  of  the  veir^table  and  animal  acids. 
Thiss  probably       Nothinj^  in  fact  proven,  that  this  is  not  the  case.     I  will 
a  mistake.        \'enturc  to  say  farther,  that  this  hypothej>is  appears  to  me 
more  admissible  than  the  former:  for,  to  admit  the  acidu- 
lous phosphate  of  lime  in  urine,  we  innst  suppose,  that  a 
portion  of  one  of  the  phosphates  of  the  blood  is  decomposed 
in  the  kidneys,  when  it  reachc^s  them :  that  the  phosphoric 
acid  is  fref,  or  at  least  constitutes  an  acidulons  phosphate 
with  the  phosphate  of  lime,  tliough  present  with  the  soda  of 
the  bloud,  and  with  the  base  of  the  phosphate  decomposedy 
both  of  which  appear  not  to  enter  into  any  new  combination 
at  the  time,  and  which  are  taken  up  with  the  residuum  of  the 
secretion  by  the  venous  system,  to  be  returned  into  the  cir- 
culation. 
In  the  living         It  is  tme  it  may  be  said,  that  bodies  under  the  influence 
^on^'maT^*  of  life  act  in  a  different  manner  from  what  they  do  when  dc- 
Tcstrained.        prived  of  it ;  and  that  consequently  decom[x»ition8  may  take 
place  in  the  animal  economy  contrary  to  all  that  we  are  ac- 
((uainted  with.     But,  beside  that  this  answer,  though  accu- 
rate, pn)ves  little  in  favour  of  the  case  in  question,  it  may 
be  eniployeil  in  a  certain  dej;ree  to  retort  the  argument,  as 
thus :  we  have  no  avowed   instance  of  suits  being  decom- 
posed in  the  animal  economy  so  that  tlieir  alkali  and  acid  re- 
main present  together  without  combining,  while  on  the  other 
hand  it  is  demonstrated,  that  animal  substances,  particularly 
;  J  those  that  exist  in  the  blood,  ns  the  fibrine  and  albumen,  are 

transforme*!  into  some  other  in  passing  through  this  or  that 
organ;  thus  in  the  mnnnnnry  glands  they  are  converted  into 
sugar  of  milk,  and  the  caseous-,  but\'r:u.'Cous,  and  extrac* 
tivp  matters;  and  in  the  kidneys  they  form  uree,  uric  acid, 
and  sometimes  benzoic  acid.  N«.w  if  they  constantly  form 
one  of  these  acids,  and  somt^imes  the  other  likewise,  it  is 
]>oysible  they  may  form  a  third,  which  combines  with  the 
phosphate  of  lin»e,  imd  holds  it  in  solution.  Such  were  the# 
reflections  that  have  hil  me  to  exanjine  the  acid  of  urine; 
and  I  shall  proceed  to  relsUe  the  ex})LMiments,  that  I  have 
made  to  discover  its  nature. 

After  having  employed  5ev<*ral  means,  which  I  shall  pass 

over, 
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wen*  without  succtsbtat  lenat  directly,  I  tvupcn  Uftfi*»tvapftrft. 
to  dryuess  i»  a  4%aier-b*ttit,  that  1  lut^'lii  not  dt*-  ,^]  ,^/!  **"^ 
dtupo«fCtii<^  urei'a  tib^iut  tweuty  i|mtrt-i  pf  fr^bh  urincf*     I'hc 
luiim   powerful ly   retldmieil   itiliibioo   of  I i tin u 23;  fiiid    1 
it  rold,  at  sei't^rul  ttfiie»»  with  u  great  deal  af  ttlcohoi 
fiT^iP  of  ^ttvot^h. 

1  tlius  di^jsolved  the  greater  part  of  the  acrid :  but  I  c!ould  Tbi>  lejiaratei 
not  rflVct  it»  com  filets  solution,  whatever  qtwiritity  of  alcobul  ^"  »S^**^P'*'** 
employ e<U  and  even  by  thu  assistance  of  a  sniall  do;?n^cof 
cftt.      Uttviiiii;  uiixi'd  all  the  liquom^  I  i^anrentrnted  them  by 
'  evapnrairoii  at  a  low  teuipeniturtf.    1  tU^ii  examined  ilt**  mut?  il^^>Ltntiica, 
^ter,  which  I  hsul  ufnjsh reduced  loatiirppy  Ciiusisteiic**,     kir^t 
i  diluted  li  jmi'tioii  with  wntcr,  »iidadj^<d  to  it  liniivwatijr^ivdi 
Houto.     Nu  precipitate  took  pl^ie,  or  at  luist  it  was  &f] 
htf  thrit  It  did  not  appuirtill  loou;,  idler  the  uni^tiire  w^Lt* 
Awother  portion  1  cah  iued.     The  nsiduurn  vtm  lioL. 
Ill;  but,  ev«-ii  treated  witii  walijrt  the      "  jh\ 

iit>w»teT,  a»ltl';d  to  tlie  solution,  ^avt  1  sx-*, 

00  of  tn  atom  of  plittophiite.   That  whij^h  was  uot  di&t»alv^dt 
l^nd  uhich  cOiitained  a  ^reut  deal  of  coal  wjieu  <  '    ^y^. 

[iudncfmtedt  merely  itft  u  few  traces  of  pboapliate  -  .- 

Uctic«  it  hfiouhl  fteeait  that  uriue  eoMtnioit*  be»ide  the  wiQ  J»  ^^s  at  l«i<it 


iiddi 


id»  an  acid  xvilh  iit  li^ast  a  binary  riidicaU     I  strongly  sits^  ^^^l! 
cted,  til  at  it  was  the  acetoa*;  beeiiit^  1  had  idruidy  ihuod 
Rcid  tri  other  uiiimal  iJuids,  it  exi<»t>«ki  afmogt  all  vc^^etQ. 
,  Eiffid  it  14  fornifd  iu  alinoH  all  the  denoiapoMtiohtTih«t 
I  ot$^iiixied  bodie»  ondi^rgo.     in  coti«ec}utfi)ce  into  the  jiorttbn  Bv^ti^  atl4««I,' 
'lie  acid  I  |»oured  b  >  -ter.     H^V^ 

ik^MTiixturetodrynv-  ,  i(ha^«ntte 

I  tft^(kted  it  afrecih  with  ttlcohoU  which  dissolv^i  "the, 
»f  4,'xcept  n  yi'UoAviijh  powder,  tliat  vvhh  true  Brrtatd'of 

TliUii  from  this  expeninei^t  we  may  infer,  ihni /o'-nicd  acciat* 
rtksn^  b  occttjrtiM  arid  iu  urine ;  though  it  doe$i  not  prcnrc^,  that 
Uhercisno  phijsphoricacid,  hinre  urine evnporatrd  bya  water- 
L  Lolb,  and  trented  with  a  vjreat  deal  of  alcohol,  alsvays  leave* 
lil^litty  arid  rc'alduuui»  and  this  add*  It  may  be  s^i'd,  is  the 

pboric. 
To  defoonstrate.  that  this  acid  is  wot  mally  the  ^ho»phor^  AitPmpt  to 
lftc»  1  ri     '  '  iuri5e  ti^  c*ilcimition ;  for  the  resi- ?^vf,  ihai it 

I  dumit,  I  ate  01  urumonia,  eould  not  hure 

failed 
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free  phoiiiho-  failed  to  yield  phosphoric  add :  I  was  under  the  necessity 
therefore  of  adopting  the  Mynthetiral  method.  Accordingly 
after  having  saturated  by  means  of  potash  the  extract  of 
some  urine,  that  I  had  e%'aporated  to  dryness  with  the  pre- 
cautions already  described,  I  poured  in  a  little  vinegar, 
treated  it  with  alcohol,  and  obtained  the  same  results  as  I 
have  already  related;  that  is  to  t>ay,  the  portion,  that  was 
not  dissolved  after  rep€^ated  aHusions  of  alcohol,  was  aci  j. 
This  proof,  I  am  aware,  may  still  be  questioned :  for,  if  the 
phosphoric  acid  existed  in  the  urine,  it  would  be  partly  re^ 
taincd  by  the  salts  present  in  it,  in  the  same  manner  as  the 
acetous,  and  would  become  insoluble  in  alcohol.  But  if  it 
be  considered,  that  the  existence  of  the  acetous  acid  in 
urine  appears  certain*;  that  nothing  demonstrates  the  pre- 
sence of  the  phosphoric ;  that  the  greater  part  of  the  free 
acid  of  the  urine  evajwrated  to  the  connistence  of  a  sirup 
dissoh'es  in  alcohol ;  and  that  all  this  acid,  thus  dis!»olred,  is 
the  acetous :  lastly,  if  we  recollect,  that  the  residuum  is 
slightly  acid ;  and  that,  if  saturated  with  potash,  afterward 
acidulated  with  vinegar,  and  treated  afresh  with  alcohol,  it 
remains  equally  acidi  all  these  circumstances  compared  to«* 
gether,  I  conceive,  will  acquire  such  a  degree  of  certaint}', 
as  absolutely  to  convince  us,  that  it  is  the  acetous  acid  alone 
in  urine  which  di^olves  the  phosphate  of  lime,  and  which 
alone  too  most  commonly  imparts  to  it  the  property  of  red-* 
deuing  infusion  of  litiuus. 
Fanher  proof  l^ut,  to  lender  this  lost  conclusion  sliU  more  evident,  I 
l!!!!J*  **  ^^1**  ought  to  demonstrate,  more  directly  than  has  hitlierto  been 
done,  that  the  benzoic  acid  is  not  iu  fact  a  constant  princi-* 
pie  of  urine.  i*'ur  this,  instead  of  employing  sublimatiou 
with  or  without  an  excels  of  another  acid,  when  the  urine 
is  reiiuced  to  a  sirupy  cousihtence ;  a  method  always  inaccu* 
rate,  since  the  benzoic  acid  combined  with  ammonia  is  car- 

•  1  believe,  ihat,  in  the  evaj>onition  of  the  urine  in  a  water  hath,  a 
little  urcHj  is  (teconj|>osed,  and  that  ammonia,  and  pethajw  a  little  ace- 
tous acid  is  f  rincd  Supposing  iliis  to  be  the  case,  it  still  remains  very 
jirubable,  that  the  ;'.cid  oi"  urine  is  the  acetons  aciH,  and  not  ai:y  i/ihcr : 
for  in  tumour  uf  this  opinion  I  might  not  onir  adduce  the  reasons  that 
liave  been,  or  that  will  be  given,  but  even  the  tendency  the  urec  ^U}ut4 
h;iYe  in  this  case  tp  be  conveited  into  acetous  acid. 

ried 


acetous  onl} , 


ACID9. 


Mode  of  an** 


Of  left*  with  the  wnter  thut  mt^  in  viip*»r»r ,  I 
forr  I  begun  the  evapoi*itiuii»  and  trcttted  the 
Imct  with  aUohiil. 

It  IS  true  Uy  x\u%  methcxl  wtr  dl^olfC,  beside  the  beiizcuitc 
if  Time,  M>me  nrce,  tnuruite  of  auitnonia»  nnd  trnla,  <ind 
acetfHi»  acid  :  but  if  the  alcoholic  tiolutioii  U*  cotvverted  uito 
H  coucentrated  a^iutfui'*  siolution,  tSie  acids  ;u]ded  ntierwurd 
wtU  ioou  manifest  the  presence  of  benzoic  ucid>  if  tl)a*«  be 
ever  &o  tittle  in  tlic  siilution. 

Thus,  when  we  would  analyse  urine^  the  b^njEoic  ncid 
Id  be  fiffct  sought  for,  either  by  tliis  or  same  atmlogoutt 
If  by  this*  we  di«cover  no  tra»"e  of  it  in  the  liquidt 
which  h  most  commonly  the  ca*ie,  we  tnuy  concttide,  that  it 
i-^oet  not  contuiii  any  <vensib1e  quuntity  uf  it:  then,  after 
having  evaporut^nl  another  portion  uf  the  uniie  in  a  watei^- 
fcath,  and  thus  ofs^'erluined  the  c^uanfity  of  water  that  enters 
ifjlo  its  composltuHi,  tbr  residuum  muijt  lie  treated  repeat- 
ytdly  with  alcuhol  at  3iP:  thus  we  shall  dissolve  tlic  uree,  the 
Qfiate  of  ammonia,  some  muriate  of  sodn»  and  the  greater 
rt  of  the  a<  rl«ni^  acid» 

The  mixiurL'  of  these  dirterent  sub^tanoen  should  be  di- 

led  iotq  three  |M>rtion^.     From  the  Hmt  the  acetous  acid 

be  *'.e|innited  by  the  mennn  pointed  out.     From  the  se- 

id  the  uree  in  to  be  extra<^led  by  ronrt-nt rated  nitric  acid» 

I  which  Jiijain  it  in  to  be  sepjimted  by  the  carbonate  of 

*h  and  alcohol  •*    Ijistty,  from  the  third  part  the  4uan- 

of  ^1  ammoniac  and   miinate  of  »oda  i*  to  be  aticer- 

iord  by  ^uhiimfition.     In  this  )«nbbinatjovi  the  urce  in  de* 

td,  the  acetous  acid  '\^  votatilizeil,  the  mnriafeof  Koda 

itOA  beliind»  and  h  to  fie  weighed  :  the  »al  ummoniac 

and  ift  to  be  eollectt-d  ;  and  n^  it  is  alway^^  mixed 

k  matters  J  and  may  bestdi'S  contain  a  little  carl  lo- 

ti*  «d'  ammonia,  it  18  to  be  purified  by  di^«olving  it  in  wa^ 

'irr  ;i     '  njj  the  solution.  , 

T  iitained  in  urinei  that  are  soluble  in  aTcor  Soluble  m«i» 


V  Ftyre  arr«  4oe«  not  crvftmllitot  it  it  Qnly  whoa  coniMnod  with  cer 
llu,  vl)ich  frctjucatly  lia|»i»eas  thai  it  fonn^  cryiit«ls      I  fa.*liere, 
not  cettaiii,  lli4t  it   renders  j^ever^l   lalU  vjlobleiu  4lcolio1« 
k  iilonc  ure  latolublr  in  it,    Thb  might  eosjy  \k  v<;rificU  witb 
iwrrt*?*, 

bol. 


Urec  tloe>  Md 

wnht*ui  the 
atlUiiioa  of 
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ters  contained  holy  are  five ;  namely,  acetous  acid»  benzoic  acid,  muriate 
in  urme.  ^^  ammonia,  muriate  of  soda  in  part,  and  uree.     Those  that 

are  insoluble  in  it  are  more  numerous,  as  at  least  eight  may 
be  reckoned ;  namely,  four  phosphates,  two  sulphates,  mu- 
riate of  soda,  and  uric  acid.  On  treating  with  water  these 
eight  substances  insoluble  in  alcohol,  we  dissolve  the  phos- 
phates of  soda  and  ammonia,  a  very  little  pho&[>hate  of 
magnesia,  the  muriate  of  soda,  the  sulphates  of  potash  and 
soda,  which  are  known  by  their  crystallization,  and  which 
may  be  separated  from  one  another  in  a  certain  degree  by 
solutions  of  platina.  We  may  judge  that  phosphate  of  mag- 
nesia is  present  by  means  of  potash,  which  will  precipitate  ^ 
small  ([uantity  of  this  earth. 

The  substances  insoluble  in  water  then  are  the  phosphate 
of  lime,  some  phosphate  of  magnesia  combined  with  phos- 
phate of  ammonia,  and  uric  acid,  which  may  be  se|)arated 
in  the  usual  way.  Tliis  method  however  differs  very  little 
from  those  that  have  been  given  by  other  chemists ;  and  I 
describe  it  here  in  a  concise  manner,  because  it  is  intimately 
connected  with  my  subject. 

Part  III.    0/  the  acid  of  milk. 

Milk  quite  Milk  as  soon  as  it  comes  from  the  mamniar}'  glands  red- 

fresh  contains  <]ens  litnius  paper :  it  contains  therefore  a  free  acid.    When 
I  discovr-red  this  fact  near  eighteen  months  ago,  1  endea-' 
von  red  in  vain  to  obtain  it  pure,  in  order  to  examine  its  pro- 
perties :  and  all  my  endeavours  since  that  time,  to  attain  the 
same  olVject,  have  been  ecjually  fruitless. 
Probably  the         Though  every  thing  leads  us  to  believe,  that  it  is  the  ace- 
acetous,  tons  acid,  yet  it  is  the  same  with  res^pect  to  it,  as  with  re- 
spect to  the  acids  of  sweat  and  urine:  to  pronounce  decidedly 
on  its  nature,  it  was  necessary  to  se[)arate  it,  and  cdmbine 
Th*         ed      ^*  afterward  with  saliliable  biLses.     This  at  length  1  effected, 
by  pursning  a  method  analogous  to  that,  which  enabled  me 
to  obtain  the  acid  of  uiine.     1st,  J  e\aporated  the  milk  to 
dryness:  2dly,  I  treated  the  residuum  with  barytes  water, 
to  saturate  the  acid:  ddly,  1  evaponited  to  dr^'uess  again: 
4tldy,  I  treated  it  with  alcohol,  to  dissolve  in  part  the^ ex- 
tractive matter,  and  particularly  to  colle<*t  the  ca>eous  sub- 
stance, so  that  none  should  remain  suspended  in  Uie  water: 
^  Sthly, 
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,  GfnPral  con- 


her 


tbl)*,  I  ifiHceratefl  in  water  whait  was  not  disiolvecl  by  tint 
jlcohfil*  (ilteft^  the  liquor,  concentrated  it  by  evaporation* 
Sid  distilled  it  with  pbo^iihoric  acid.  By  these  mettos  I  cnU 
rted  iti  tli*-  rt?ceiver  u  fluid,  nbich  possessed  idl  the  j>ro]>er- 
^B*  of  i»c«loti«  ncid. 
It  foIIowH  ibco,  fi'ora  the  \*arioiis  experiajt/tifb  I  ii  u- 
ribedt  l»t,  tlmt  uriuc  probably  contains  no  frer  phospboric 
ad:  but  tliat  there  i*  to  be  found  iu  it,  m  well  os  in  the 
ailk  and  s^veat.  at-etoua  acid,  'idly.  That  the  sweat  cou* 
mn%9  beside  tlii^,  a  great  deal  of  water,  some  oiyriate  of 
dt,  n  small  (^lantity  of  aninm!  matter,  lind  ^me  traces  of 
lie  of  iron  aud  phosphate  of  bme. 

It  U  proWblPt  tiiat  the  acetous  acid  exists  in  iever^l  other  M^tmt^  arid 

^s  It'ad  me  to  believe,    ' 
r  .:  the  analojj^  of  the  biMi 

and  formic  &cidi  vrith  viuegar  have  already  been  suspected : 
I  ij  '  T  »iiid  almost  venture,  to  generalize  tliis  idea,  and  say, 
Li  wHtti  lit  ulmoijt  uU  animals*  ab  iu  the  sap  of  abTio*>t,P*"'*"*P*,''* 

hU  Tcgrtables:  at  least  we  may  uffimi,  that  of  all  the  acids 

'■>^  i-  itioii  coHts  nature  least;  its  jirincipje^  having  »ueh  a  Most  easily 

to  unite,  that  we  can  ^scarcely   ever  diisturh  the  ^^^^^' 
l^bnum  of  the  molecules  of  orgainzed  substances,  with- 
^lirodttciug  more  or  les^  of  it.    If  the  decomposition  be 
pid*  iiceious  acid  i^  formed;  if  &low,  it  is  formed  Mill: 
'        '  iitou  of  vegetable  and  animal  substanr*  s, 
l>y   nitric  and  by  oxi^euized  muriatic  ai  rtl, 
•^uUmeous  dceom position,  aud  their  tramtformutioi) 
atu  ve^tablc  mould  oradtpocirc. 
In  raiies  of  tudi^stiou  it  is  known>  that  the  food  beconieiifFormfd  in  in- 
1  this  too  is  ijvvin;,^  to  acetous  acid*     In  several  cir-  9%^^^^* 
iifii  b^)Wi.'ver,  its  proclnetiou  htis  nut  yet  been  tho^ 
jiiiy  appreciated;  it  remains  to  be  seen,  whether' it  exist  Farther  inqni- 
todk  of  h\\  kindf*  of  animals;  whether  it  be  found  in 
ir^iit  of  all,  and  whether  the  sweat  of  different  animals 
\  idrntical ;  and  lutitly,  whether  it  be  not  iu  tlie  state  of 
n  «iuch  urine  as  is  alkaline.  This  is  an  inquiry  which 
to  nndt-rtHke,  and  the  resuLta  of  which  1  bhull  sub- 
lit  to  the  judgment  of  the  Institute,  if  they  prove  worthy 
i  sdriitioii. 


T]<^  lutentlttl. 
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XIV, 

Remarks  an  Orpimeni  and  Realgar:  by  Mr.  Thenard*. 

^Imcnt  Md  OrPIMENT  and  realj^r  are  two  ores  of  arsenic  suffi- 
ciently abundant.     The  first  is  almost  always  in  the  form  of 
laminie  of  a  pure  yellow  colour;  and  the  second  is  as  jj^cne- 
•aid  to  be  the   rally  a  red  mass  more  or  It^s  brown.    Hucquet  aiss«rrttd,  that 
of  arveiiic  mo-  these  compounds  were  formtd  of  oxide  of  arsenic,  and  su!- 
difiedby  heal;  phur,  in  the  same  proportions,  sind  asrrdied  their  diHerence 
of  colour  to  the  different  de^ret*  of  htat  enjployed  in  pre- 
thensulphur  t-  paring  them.     Bergman  likewise  admitted  the  oxide  of  ar- 
fcring  in*thcir  "^'*^^»  as  well  as  sulphur,  in  both ;  but  he  ima«j4;ined   they 
proportions^     differed  in  colour  because  they  contained  different  propor- 
tions.   These  opinions,  supported  by  some  experiments  that 
were  capable  of  deceiving,  prevcnte<l  chemists  for  some  time 
from  fonnin;;^  a  decided  opinion:  that  of  the  Swedish  che- 
mist however  prevailed,  and  since  the  creation   of  the  new 
theory,  and  th«  reform  of  chemical  lan<ifuajre,  orpiment  and 
realgar  are  described  in  chemical  treatises  under  the  names 
of  yellow  sulphuret  of  oxide  of  arsenic,  and  rcti  sulphnret" 
and  lastly         ted  oxide  of  arsenic.  Nevertheless  some  have  lately  thought, 
d?ffCTenTox°^  that  these  two  substances  differ*^  less  witli  respect  to  their 
ides,  proportions  of  sulphur,  than  those  of  their  oxii;en. 

Thus  it  has  been  successively  suppos<rd,  1st,  that  orpiment 
and  realgar  were  honioijreneal  compountls  containing  burned 
arsenic:  Qdly,  that  they  were  oxides  more  or  less  sulphuret- 
ted: and  3dly,  tliat  tliey  were  oxides  n»ore  (»r  less  oxided,  as 
well  as  more  or  less  sulphunttc'd. 
Arguments  for  The  partisans  of  the  first  opinion  ground  it  on  the  fact, 
the  first  op i-  |]|at  by  heating  equal  quantities  of  arseiiious  acid  and  sul- 
phur in  a  less  or  greater  degree  the  pnxluct  is  st»nietimes  or- 
])iment,  at  others  realj.'ar :  therefore  sjiy  tliey,  if  their  colour 
differ,  it  is  owing  to  tht-  heat,  which  occasions  a  different  ar- 
rangement of  their  particles. 

•  AnnalLscI-  Chimic,  vol.  MX,  p.  i?P.^,  S -j-t.  lsO-3.    This  pajierwai 
rctd  tu  tho  Philoniutliic  SocUty  about  a  ye.r  .ijjo. 

Those 
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Tliast©  of  ihr  Becoijd  rt?fcr  to  the  aiialysis  of  orpim^ntatid 

rnlifar  111  the  humid  way.     A%  llifv  ubtiiineti  from  the  hit- 

imich  inoi-f  uxide  of  Hr^enie,  and  lesn  Rulphur,  th*ia  from 

ke  former,  their  conclusion  appeared  to  thtfni  jii-iU 

Thosr  of  the  ihird  arj^ue  frum  unalog^y*     They*  tiiiiigtDe« 

it4  when  ti  metallic  bululioTi  is  precipitated  by  a  hidrosuU 

burtly  the  bill phti retted  oxide  that  m  formed  is  always  of 

)  colour  of  tlie  oxide  it  contaiued. 

By  to  pt'R'eive,  tiiut  uooe  of  these  reaeotiin^s  Ofp 

I  objec'tion  :  uitd  hence  I  huve  imagined  it  would  not 

Iise1es«i«  to  subject  both  orpiment  and  realgar  to  a  fresh 

liOQtion,  in  order  to  tin d  with  precision  how  they  differ 

teach  other. 

Bat  before  I  i<peak  of  the  experimetits  however,  which  1 
httf€  made  with  them,  1  ought  to  quote  what  prof,  Proust 
9Mfn  of  orpiment  in  the  Journal  de  Physique,  voK  XLIX, 
411,  41*2:  paniculnrly  «s  I  am  perfectly  of  his  opinioa 
rting  the  nature  of  this  componnd* 
Thiii^*  happen  differently,"  says  Mr,  Proust,  "  when, 
id  of  applying  potusfi  to  the  sulphurct  of  antimony, 
i  It  to  the  ore  of  arsenic  :  the  sulphuretted  hidruj^en, 
&sxt  is  formed  while  the  arsenic  becomes  oxided^  does  not 
lliefe  to  this  oxide,  ou  precipitating  it  with  an  acid,  as 
fipens  to  that  of  antimony.  The  hidrogen  acts  a  very 
Ifferent  part  durfULT  this  precipitation  :  it  is  employed  in 
Ei»oxtdini^  the  arnenlCi  ni  order  that  it  uiiiy  iitluch  itbclf  as 
Q  metal  to  the  sulphur,  and  produce  the  yellow  mljihuret, 
w^ich  we  call  nrpmenl :  for  the  hidr  ^t  of  nrventr, 

iixi<l  the  sulphuretted  oxide,  are  two   »  nons  that  ap- 

l^nr^ntly  do  not  exist.     If  we  disj^oKe  white  arsentc  in  tho- 
r*ii^<'  tted  hrdrosnlphurr-t  of  fiotn'sh,  and  aflerward 

Afid  B,  rprment  is  precipitate<-l  vuthout  the  least  di^- 

efie;;«g«!tnmt  of  ^a%  without  the  slii^htest  smell :  but  on  the 
o«e  liand  the  sulphuretted  hidrc>j»en  is  no  loni^'cr  to  l>e  found, 
■Bid  on  the  other  the  arsenic  in  the  orpiment  is  in  th*.'  metat- 
rri  this  prrcipit^tiou  then-fore  water  is  formed.  The 
las  of  arsenic  m  not  sohibli^  in  the  av^*  ni*  nl  hidro* 

\1  ''-*  permitted  to  make  one  observation  on  this 

.  Prousl\  paper,  I  would  say,  that,  it  neem^ 

Co 
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pfove  theab-    to  mc,  the  experiments  adduced  by  this  learned  chemist  are 
gen.  not  altogether  sutncient   to  prove  the  uonexiHtence  of  oxi- 

j^en  in  orpimrnt :  for  wo  may  account  for  the  result,  whe- 
ther we  admit  the  existenre  of  Hulpiiuretted  hidrogeu  in 
this  compound,  or  that   of  an  oxitUr  hfss  oxidcd  than  the 
white  oxide  of  arsenic.    -Mr.  Proust  ha*^  said  notliin*^  of  real- 
gar. 
BolhFulphu-        IJotli  orpimeiit  and  real;;ar,  if  reduced  to  powder,  ami 
decttmposwlon  P'^j^*^^^*^  *^"  ^""""rf  <'<***^«'  melt,  swell   up,  and  emit  sul- 
the  open  fire,    phurous  acid :  but  all  thest*  phenomena  are  more  ubrioua 
and  sublimed    with  real^^r.     Heated  in  closo  vessels  the  fusion  iunl  tuuie- 
I  c   be         s.  ["m^^j^jj  j^j-jj  |_|jj^  i,ame,  and  they  are  sublimed  without  chaufr. 
intj  their  nature,  cunsc(pieuUy  witliout  uivinjj  out  any  sul- 
phurous acid. 
Kealgarcon-         Sulphur  fused  with  realirar  converts  it  into  orpiment; 
Renic™^*^**''    while  arsenic  fused  with  orpiment  convertsj  it  into  realgar. 
Acids  that  at-       The  sulphuric,  nitric,  nitrous,  and  oxi^enized  muriatic 
uck  Uiem.       acid,  are,  as  is  well  known,  the  only  ones  that  attack  orpi- 
ment and  realgar. 
Sulphuric.  Sulphuric  acid  acts  perceptibly  with  greater  power  on  or- 

])imeut  than   uji   realgar,      in   both  cases  sulphurous  acid 
is  formed,  and  likewise  ar>onious  ucid ;  but  more  sulphu^- 
rous  acid,  ar.d  less  arseuiuus,  arc  produced  with  the  orpi- 
ment. 
Kiirlc,  Nitric  acid  is  decomposed  by  both  these  substances,  even  , 

without  tlie  assistance  of  heat :  and  orpiment  aHbrds  witli  it. 
more  sulphur,  and  less  asseniuus  acid,  than  realj^r. 
Oxiponi7cd  With  oxij^eiiized  muriatic  arid,  and  witii  the  nitro-muri- 

SiiJo-^-.run^^^^^^  atic,  the  ^anle  result^  arc  obtained  as  with  the  nitric. 
\lkalis.  The  alkaii>,   partieuiarly  p<itash  Jiud  Nodu,  easily  dissolve 

Ijoth,  even  cold.  I]ulro^nritte<l  Milpliuret  of  )>otash  and 
arsenite  of  potash  a?e  ibrmed  :  since  o\\  pourint;  lime-water 
into  tl.e  ^obiilon  a  pretty  co])ious  white  precipitate  is  obtain- 
ed, which,  trrated  with  carbonate  of  potash,  aifords  a  liquor,, 
that  yit  UU,  on  addiii;^  a  .'-iifficient  quantity  of  muriatic  acid, 
and  evapcratjnj^  to  a  proper  point,  a  great  deal  of  arsenious 
acid. 

Orpiment  con-       .^j]  tlusc  experiment'^  >lio\v,  that  more  sulphur  is  contain-  . 
fair.3  .iu»t  •'ul-     ,  .  ^     ,        .  ,  ,  ..,         I     J        .. 

phur,  and  nti*  *-'<^  "^  orpnnenl  than  ni  n  al;;ar,  and  souk*  oI  tiiem  lead  us  to 

ihyr  pii.bably    su^p•■  t-  that  no  o\ii;en  is  prv^-eut  in  either.     The  fullowini; 

U.V   <;■;..  a.  ^^;,j 
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rr 


•artf*  Tiif rtier  to  ewtihlish  the  former  focrt,  urrd  will  place 
be  lutter  in  ti  stronirer  li^lit. 

It  i-*  %*tTy  crrtain,  ihnU  if  arsenic  wrre  in  the  ftnte  of  ox-Tlies<i««lphli- 
le  til  ihc*:c  eftm|)<vunf!»,  thej^  mtf^ht  eauily  he  formcrl  b\  j. 

nplujiQCr  itn>ertiau3  and  anrl   sulfihur.      But  on  heiitui}^  i  Jt 

'  tttbataince^r  t*>iTelher  in  a  retort,  &c,,  we  olitain  for  a  ^^^** 

f  ^iitP  nothtn;»  hut  9ul[»hurou3  acid :  it  'i«  not  till  this  gas  oui, 

ceases  to  comt*  over,    that  orpiinetit    or  realgar  is 
19)1,    It  may  be  taiti  indeed,  that  arsenic  is  less  oxided 
se  futpharefs,  than  in  arsemous  acid.     But  the  exisf- 
!  of  such  ovidc3  hn<i  never  been  proved-     When  arseni-  ^fo  iiitermc. 
MI9  »eid  is  reduced  by  any  method  whntever,  even  by  mean^  oxidauon.  ^ 
if  hidpo^ti  g^,  nothinjij  is  ever  obtained  butarsenions  acid 
tid  ar»enie,  ^u^^pend  ttie  proceiiei  at  what  period  of  it  yoa  '* 

s;  and  pr«babty,  if  there  were  any  fi\ed  iiitcrincdiate 
\  of  oxitklioo,  they  would  be  detected  by  proceeding 
1  tfua  way.  Be  this  a«  it  may,  by  combining  sulphur  with 
Ir  in  di^erent  pro|Mirtions  in  close  vesiels,  we  obtain  at 
ire  orpiment  or  realf^ar, 
Tlire©  parts  of  sulphur  and  four  of  ar^nic  form  orpiment:  l^'S'»ng««sUing 

'  properties  of 

^phtir  ttn<l  three  o(  ars^Miic  form   i-ealgiir.     Realgar  ihctwo»ul- 

»  fusion  at  a  very  low  tempera  to  re,  and  continues  i^""'*-'^» 

mil  l«ng  aft«r  the  retort  i*  withdrawn  from  lite  fire,     Orpi- 

'     -  a  »omewhar  hight^r  heat  to  fuse  it.     Both  rise 

Ai  ft,  and  adhere   to  the  neck  of  the  retort.     The 

p^mcnt  is  transparent,  and  of  a  hyacinth  colour,   so  th;tt 

&M  it  mlitht  be  taken  for  a  sort  of  rea![;ar:  but  nativa 

oent  tlAcIf  assumes  thi»>   c*»l<»ur  tm  bein^;  melted;  and 

1  iJuit  is  the  native  orpiment  after  its  beautiful  colour  bai 

flktts  changed,  and  ibe  artificial,  become  of  a  very  pure 

lively  vrltow   by  pulven/atioa.     It  is  not  the  same  with 

iced  in  the   humid    ^ay.     The  culour  of 

lU  of  native  orpiment  tltat  has  never  been 

p^l^oaed  tcj  hcml ;  and  it  is  in  every  respect  similar  to  it,  wbe*- 

kcr   it  be  the  product  of  a   mixture  of  arscnious  acid  and 

jliipliiirctled  hidrogen,  or  of  ;i^ulub}e  ar^cnitc,  hidiosulpbu* 

,  and  nfi4u:id. 

'      [rpcur-i  dcniim?5trat»'ti,    tliul   yellun'   orpiment  m 

,  Uiid  even  eiiiiued  with   a  sort  of  eliulicily,   iS 

td  ID  Mime  lluids;  while  retilgur  i^  produced  by  arsenic 

and 


7S  ftClEHTIFIC   XBWSi 

Orpimmt         and  sulphur  melted  together:  and  that,  since  orpiment  ns-: 

bem?*uken*^  sumes  a  hyacinth  colour  on  fusion,  ^inillar  cunipouiitis  may 

for  realgar.        po&sibly  exist  in  nature,  nnd  have  been  inistdken  Inr  realgar. 

Keithercon-  However  this  may  be,  It  is  establibhed  beyond  a  d'jubt,  that 

lauu oxigen.     jj^^jj  orpiment  and  realgar  contain  no  oxigen :  they  arc  suU 

Ofpim^m  4      phurets  of  arsenic  more  or  less  sulphuretted.     In  orpiiucnl 

]parti inscnic      the  arsenic  is  to  the  sulphur  in  the  proportion  of  four  to 
and  3  sulphur.    .  ,  •      ,         ^  ,  ,  .  •         , 

J.    .      Q         three;  in  realgar,  in  that  of  three  to  one.    It  more  than  three 

•enic and  1  iul-  parts  of  sulphur  be  combined  with  four  of  arsenic,  a  yellow 

^      •  compound  is  obtained,  tlie  colour  of  which  is  not  very  lively, 

Biit^tilnliut  &  ^^^^  approaches  more-  or  K*ss  to  that  of  sulphur :  in  like  man- 

arsenic  com-     ncr,  if  less  than  one  part  of  sulphur  be  united  with  three  of 
bine  in  various  ,      .      .  ,  •  • 

iiitcrmediate     arsenic,  a  compound  ot  a  browner  colour  than  common  real- 

proportions,      gar  is  formed :  and  as  sulphur  and  arsenic  are  capable  of 

combining  together  in  a  great  number  uf  different  proportions* 

the  shades  that  sulphurct  of  arsenic  may  present  to  us  must 

be  very  numerous;* 


SCIENTIFIC  NEWS. 

Decomposition  of  the  Alkalies. 

thdalkolwde.   J^  h£  suggestions  of    Mr.   Davy,  in  his   observations  on 

the  agencies  of  electricity,  which  we  have  already  given  in 

this  number,  see  p.  62,  have  been  in  some  measure  verified  by 

that  in;;cnious  and   learned  gentleman,  and  produced  very 

intooxigenand  surprising    results.       Moistened   potash   and  soda,  exposed 

We*b^*^"^*'    on  a  plate  of  plaiina  to  tiie  action  of  the  galvanic  circle,  have 

been  decomposed  into  oxrgen  and  a  base,  that  in  some  of  it0 

properties  resembles  metals.     Thus  we  find  oxigen  has  no 

more  claim  to  be  consi<lered  as  thegeneriitor  of  acids,  than  as 

that  of  alkalis,  for  it  appears  to  make  a  part  of  ammonia 

Properties  of    ^J'^*-*^^'*'*^*     '^he  base  too  is  highly  inflammable,  and  forms  an 

the  base  of       amalgam   with   mercury:   but  it  is  so   far  from  having   the 

'°  specific  gravity  of  metals,  that  it  is  ligher  than  most  fluids. 

The  base  of  potash  has  a  ^Jpecilic  gravity  of  0  6  only :  at  the 

freezing 
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(it  b  lj«&nl,  brittle,  aiid  wben  broken  cxhibilfi 
tt  cnMaliizeJ,  Nvheri  twammed  by  the  microR'opc : 

It  40^  it  i«  KCitrccty  distinguishable  from  a  amM  globult;  of 
|uick»ilvcr,  at  60^  is  quite  riuiil,  and  at  iOQ^  evaporates.  It 
k  cxireiiR'ly  greedy  of  uxi^cn,  absorbing  it  rapidly  from  tbe 
ItDio^pbere,  and  resuming  tbe  alkaline  state*  Yet  if  timul^a- 
iated  with  tvvicu  its  bulk  of  quicki^ilveri  and  applied  in  the 
birtutt  of  a  powerful  buttery  to  iron,  silver,  gold,  or  platinii, 
iicsc  metub  are  iiiimcdiulely  dissolved*  and  converted  into 
ixidcst  ^hile  the  alkali  is  regenerated.  Glass  is  diiisotved  by 
in  ibc  same  manner  as  tbe  metals.  A  globule  placed  on 
a  piece  of  ice  burnt  with  a  bright  tlame  and  intense  heal, 
[id  potash  was  found  m  the  water  from  the  melted  ice.  In 
bb  casct  its  well  as  when  a  globule  was  thrown  into  water«  a 
ton«)derabIe  (quantity  of  hidrogen  was  rapidly  evolved.  When 
globule  Wiis  placed  on  a  piece  of  moist  turmeric  paperi  it 
Ippetired  instantly  to  acquire  intense  heati  but  moved  so 
rip»dly  in  quc«t  of  the  moislure»  that  ihc  paper  was  no  where 
iiufncd;  but  a  decj>  red  staini  that  marked  Us  course,  proved 
klie  regeneration  of  the  atkalt. 

The  base  of  vida  is  somewhat  heavier  than  that  of  potash,  Base  of  i 
iipecific  gravity  i>eiiig  0*7.     It  remains  solid  in  a  tempera- 
kure  not  exceeding  150**,  but  at  180**  it  is  perfectly  fluid. 

Prom  a  considerable  number  of  experiments  potash  ap*  ProT>orttofii  «if 
pfarii  Iti  consist  uf  85  pans  base  and  13  oxigen,  and  soda  of  o*»g«"  mil« 
KO  partf  base  and  20  oxigen.     It  would  seem  too,  that  am- 
ila  Contains  '20  percent   of  oxigen;  but  this  proportion 
deducted    from  more  complicated  calculations,  and  leas 
dirt^ct  experiments. 
On  examining   strontia  and   barytes,  oxigen  was  educed  Stmntia  And 
butb  of  them.  l^-^'X^- 
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culti\'atiun  of  a  species  of  railish,  the  raphanus  s'mtnm,     Tlie 

culture  of  thiM  plant  han  been  attcnJcil  with  such  bucccss,  as 

tu  merit  utti'iitioii. 
Yields  an  ex-        The  Chinese  ra(li^h  yields  a  larf;e  quantity  of  oil;  ami  ex* 
'^"*"ki"**  j*'^   periments  lately  made  ut  W'nicc  slinw,  that  this  oil  is  prefer* 
lamps.   *         able  to  any  other  kind  known,  nut  only  lor  culinary  purposes, 

and  giving  li|;hl.but  in  nicdicino. 

U<eful  in  me-       From  tlie  expfrimenis  made  by  Dr.  Francis  di  Oliviero,  ic 

dicinc,  and       is  extremelv  usfful  in  rheumatic   ajul  pulmonary  adectionss 
Keeps  oxiraor-  ,  ■'  i  v  ' 

dinanly  well,    it  i)(  not  liable  to  spoil  b\  ki'eping  like  other  oiU;  audit  Ua:» 

been  employed  with  much  ?>uccess  in  convulsive  couijhs. 

Csilturc.  '^hc  plant  is  not  injured  by  the  strongrst  hosts;   it  is  sown 

in  September,  and  iu  iMay  or  June  tiie  seed  is  gatiiercd,  \\hic!i 

is  very  abundant* 


Simple  process  Jbi  saltuig  and  smohing  meat. 

Process  for  ^'^  Franconia  a  method  of  salting  and  smoking  meat  is 

making  excel-  employed,  that  requirt^s  only  eight  and  forty  hours.  The 
in"48h"uis.  ^  following  is  the  process.  A  ijuantity  of  saltpetre,  equal  to 
the  common  salt  that  would  be  recpiireil  lor  the  meat  in  the 
usual  way,  is  dissolved  in  water.  Into  this  tlie  uieat  to  be 
smoked  is  put,  and  kept  over  a  slow  tire  for  a  few  hours,  till 
fdl  the  water  is  evaporated.  It  is  then  hung  up  in  a  thick 
smoke  for  four  and  twenty  hours,  when  it  will  be  found 
equal  in  flavour  to  the  best  Hamburg  smoked  meat,  that  hai 
been  kept  several  wetfks  in  salt,  as  red  interiorly,  and  as  firm; 


To  Corrt's])ondcnts, 

I  am  sorry  to  inform  my  coirespondc^nt  at  Whitby,  that 
his  letter  was  unfortunately  lost  by  the  carelessness  of  the 
messenger  employed  to  oonv(!y  it  to  me  from  the  publisher. 
If  he  has  retained  a  copy  of  it  therefore,  I  would  request 
the  favour  of  IiImi,  to  transjuit  it  to  me. 

Or.  Traill's  letter  will  appe  ir  in  our  next  number^ 
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THE  ARTS. 


TEBRUARY,  1808- 


ARTICLE   I. 

On  Albino€s:    htf  T.  S.  Tkaill,  M,  D. 

Ta  Mr.  NlCnOLSOK. 

JL  HE  following  account  of  a  poor  family  in  tbb  town  h  AIbmo«# 

Iramuiitteii  lor  int^crtion  in  your  .louinnl»  if  clc(?mej  singular 

p  vna«gi»  to  entttle  it  to  a  pUcc  in  that  valuable  miscellany. 

[The  bi-.torv  wsis  noted  down  a  few  dayn  ago  in  my  house  from 

the  words  of  the  rootlier,  who  brnught  with  her  two  of  her 

cbtldion,  who  in  all  respoct*  resembles  the  Albinocs  oi  Cha* 

[ttiouni,  »u  wcU  de&cnbed  by  dc  Siiuss^urc  in  his  Voyage  Dam 

I  kt  Afpcs* 

llobert  EdmontI  and  his  v*ife  Anne  are  both  natives  of  Their  ptrentt< 
i  Anglesey  in  Norih  Wales.  ^  He  has  blue  eyes  and  hair  almost 
Ibbck;  Iter  eyes  are  blue,  and  her  ^air  of  a  light  brown. 
[Ketiher  of  lliem  have  remarkably  fair  skins.  Thev  have 
[been  niarned  fouiteen  years.  Ihcir  ht^t  child,  a  girl,  had 
hblQe  eyes  and  brown  hair.  The  second,  a  boy^  .(now  before 
tm*  the  characlcrislics  of  att  albino:  viz.  very  fair  skin, 
rn  hair,  and  ru^e-coloured  eyes.  I'he  tiitrd  and  fourth 
[cbU^lrcn  were  twin&,  and  both  boys;  one  of  them  ha^i  blue 
I  and  dark  brown  hair;  the  other  was  an  alkttu.  The  for* 
b  ^lill  alive:  the  albino  lived  nine  mouths,  though  a  very 
Tql.  XIX%  Feb.  1808— No.  82.  G  punj 
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puny  chiKl.  The  fifth  chilil,  a  girl,  hsiH  blue  03  cs  and  brown 
hair.  Tho  sixth,  and  Iftst  now  horo,  is  a  |><»rUot  alliino. 
Theoldtst  dc-  The  oldest  of  thr^e  aibinoi-s  is  now  nine  ycar^  of  .-1^0,  of  a 
delicate  constitution,  slendfr,  hut  well  f«;rnu'd  both  in  person 
and  jn  fejiiurcs  ;  his  appetite  has  always  been  bad;  he  fre- 
quently complains  of  a  dull  ])ain  in  bis  forehead  ;  hU  skin  is 
exceedingly  fair;  bis  hair  flaxen  and  soft ;  his  cheeks  have 
very  little  of  tbc  rose  in  them.  Tbe  iris  and  pupil  of  bis  eyes 
are  ol  a  brii^bt  rose  red  colour,  ri-rtectini;  in  some  situations 
an  opaline  tinge.  He  cannot  endure  the  struni;  li^bt  of  the 
sun.  Wben  desired  to  look  up,  his  eyelids  are  in  constant 
motion,  and  be  is  incapal.de  of  lixin«;  the  eye  steadily  on  any 
object,  as  is  observed  in  those  labourini;  under  some  kinds  of 
slight  ophthalmia,  but  in  him  it  is  unaccumpunieil  by  teara. 
His  mother  says,  that  bi^  tears  never  Hjw  in  tbe  C(ddest  wea- 
ther, but  when  vexed  they  are  shed  abundantly.  The  white 
of  the  eye  is  jjencrally  bloodslmt.  He  says  he  sees  better  by 
candle  than  by  daylight;  especially  at  present,  when  tbe  re- 
flection  from  the  snow  on  the  ground  is  extremely  olfensive  to 
him.  He  goes  to  school,  but  generally  retires  to  the  darkest 
part  of  it  to  read  bis  lesson,  because  this  is  most  agreeable 
to  his  eyes.  In  my  room,  which  has  a  northern  asj)ect,  he  can 
only  d>stini;uish  some  ot  the  letters  in  tl^e  pages  of  tbe  Edin- 
burgh Review;  but,  if  the  light  is  not  permitted  to  fall  full 
on  the  book,  he  is  able  to  read  most  <  f  them.  He  holds  tho 
book  very  near  his  eye.  His  disposition  is  very  gentle;  he  is 
not  deficient  in  intellect.  His  whole  appearance  is  so  re- 
markable, that  some) ears  ago  a  perbon  attempted  lo  steal 
him,  and  would  have  succeedetl  in  drai;ging  him  away,  had 
not  his  cries  brought  a  person  to  iiisa&sislance. 
The  younger.  '^^^^  yuuiige>t  ch:ld  is  now  nine  months  old  ;  is  a  very  stout, 
lively,  noisy,  and  hcaithy  boy.  In  other  respects  he  perfectly 
resembles  his  br«)llK  r. 
Approach  la  it  '^  ^*^'  mother  says,  that  one  of  her  cousins  has  a  very  fair 
ina  rtlaiion.  skin,  Ihixen  hair,  and  \ery  weak  liglit  blue  eyes. 
Supposed  want  i*rol^'^s*^>»'  ii'uniehi.acii  ol  (ioitir.gen,  in  a  curious  memoir 
of  the  black  read  before  the  Jto>al  Sociriy  ol  tii.it  city,  endeavoured  to 
mucus  in  the  pr^vo,  ihat  the  red  colour  of  the  eyes  of  the  albinoes  of 
Chamouni  was  owing  to  the  want  otpigmentwn  n^jrum  within 

the 
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tlio  eyo.     AI  out  the  same  tinn*,  Huz/i  of  -Milan  had  an  op- 

poriuniiy  of  (ii'-^cciln.r  ;in   wll.inj,  Jir.;l  proved,  that  the  pig-  Prr^vcd  by  dis- 

maifttff  ttiiitiiin  (»f  t:.v  ilion-iii  cct,  and  aUo  lliat  ])ortion  ot 

it  wliich  );e>  hidiind  tht-  iriss'JJ'i  i"^  called  uvo:i  hy  anatomists, 

ucrc   v;,i!>tin::;   thus  'iiMiioijj^tratiui^   what  lUiim;  ubach    had 

Mij»!>o-.<-d.     'V\\\*i  doiicii -.Cr'  \va«.  'obMTVid  licfore  by  niur.icn-  " ''^"^•"? '»* 

'J  ■'  ,  -^  some  wime 

lia<  ii  Ml  <tnx\e  whitt'  <iuc»^,  owN,  and  -n  winle  rabbits.      Bu"zi  ariimals  too. 

<iisr.>v»'r(;d,    iliat  th(*  layer  ol"  iIk'  skin  called    rctc   mucostnn  Ret«  muco- 

was  also  Hiintiri'j,  and  lo  this  I.-.-  wiiIj  -rent  j)robability  attri- '*"'"  ^^^'*^"'' 

Luiea  tin'  j.ec'ii!i;u-  iairjie?.v  ut   llio  sjkin;   the  colouring  matter 

or  tiie  nt>vr';,  and  ot  tiie  hair  ol  animals,  being  loilged  in  this 

lusmuiane. 

It   i?>    u' ll   known,   that   from    the  tav.p.y  natives  of  Asia,  Albinocs  fiom 

Afric:i,  and    America,  albino-'s  sonielimei   sprin;:»,   who  are  ^^^\"^  ^^^'^i*^*, 
'  '  .  continue  their 

»aid  I*,  be  cajiablcot  propaii^ting  :i  \avki  like  lhem'«elves,  when  race. 

Chey  interniJirry.     Whether  thi^  be  the  ca<e  with  the  aiijjnocs 

of  Kiivope  ib   unknr)wn;  for,  as  fur  as  I   have  been  nbie  to  European  al- 

l<."«rn,  not  one  of  them  was  a   female.     There  are  on  record  bi noes  gene-. 

r.illv  males. 
ci:;ht  instances    ot  Kuropean  albincos,  beside  the  three    now 

noticed.     'I'lvo   i.i   thc*JC  are  descri!;ed  by  Saussure,  four  by 

Bu77i,  one  by  Ilelvelius,  nnd  one  b\  Maupertuis,  all  of  whom 

^ere  males.  'I'he  parents  of  the  two  yoniijj;  men  of  Chamouni 

bad  female  childien  td  tlie  us^al   appearance.     The  woman 

of  Milan   had  seven   suns,    three  of    wdiom    were  albinocs. 

Mrs.  Etiniond's  girls  weie  all  of  the  usual  appearance,  but  all 

her  bovs  were  albinocs.     Among  these  eleven  cases  not  one 

albino  giil    has  been  found.     Th.s  at  least  [)rovee,  that  males 

are  more  subject  than  females  to  this  -^in^ular  structure. 

From   tl.e  perpetiKitio:i  «;f  this  variety  <^f  the  human  spe- This  variety 

cics  in  Java,  Guinea,  and  other   place-,   as  well  as  trom   iln- b»c..ines  hcre- 

...  difary, 

account  Mrs.  Kdmond  gives  of  her  c^jusin,  it  wosild  seern  to 

be  hereditary. 

The  causes  which  produce  ir  :'.;e  l!!:e  tho>e  which  produce  Iti  r.^us?  un- 

defects   of    linjb<,   or  ot    vaiious    x.-cera,  wholly  cojicealed  ^'•^^''"* 

horn  our  curio^;l\.    iiuz/.i  rt-Liiv-s.  liiai  Uie  woman  of  Milan, 

when  pregnant  With  ine  ai;>;i\.A'^,   a:. .ays  I. iid  an  immoderate 

longing  tor  niili*",  wh:ch  ^iij   n-ed   to  i-.\ce>s;   but   never  felt 

thai  desiru  while  pregiiHnt  with  her  other  children;  and  l-.v 

seems  to  ai^criLe  this  longing  to  some  inUiJiaJ  heat  or  dii(rt.ie. 

(i  -2  [Mrs. 
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Mrs.  Etlmond  nriihcr  experienced  any  sensation,  wMch 
could  lead  her  to  distin«;uisli  between  each  kind  of  fovius;  nor 
was  her  general  health  sensihly  afl'ectcd  in  one  case  more 
than  in  the  other.  The  story  of  the  milk,  so  much  resembles 
those  invented  by  our  own  good  lailie«i  to  explain  titwi  mafcrni, 
or  those  singular  marks  which  arc  sometimes  ol)M!rvable  on 
the  bodies  of  children,  that  I  am  not  disposed  to  pay  much 
attention  to  it.  With  regard  to  the  supposed  internal  disease, 
Avhicli  Buzzi  imagines  destroyed  the  nic  niuco^um  of  the  albi-' 
no  foetus,  it  is  diflicult  to  conceive  any  disease  of  the  mother 
capable  of  producin*^  so  extensive  an  eflVcl  on  one  of  Mrs. 
Edmond's  children,  while  its  twin  brother  was  altc^gether  free 
from  any  mark  of  the  existence  of  such  malady.  Beside  this, 
the  regular  alternation  of  ihe  albinoes  with  her  othrir  chil- 
dren dues  not  favour  the  notion  of  their  peculiarities  arising 
Not  cooneded  from  disease  on  the  system  of  the  mother.  De  Saussure  very 
¥^a  moun-  p^Qp^jr)^  rejects  the  idea  of  this  conlormalion  being  produced 
by  the  air  of  mountainous  legions.  I'he  three  albinoes  I 
have  just  described  were  born  near  the  sea,  on  the  extensive 
plains  of  Lancashire,  and  the  birthplace  of  the  parents  is  the 
flat  island  of  Anglesey.  Where  facts  are  so  tew,  and  the 
causes  seemingly  so  remote  from  human  investigation,  it  i* 
better  to  rest  sati^lied  with  having  observed  them,  than  to 
waste  time  on  useless  h3pothesis. 

THOMAS  STEWART  TRAILL. 
Lkcrpoolf  Dec.  9,  1807. 


ANNOTATION. 

Instance  of  an  Dr.  Traill  justly  remarks  the  singularity,  that  of  all  the 
JKnglish  albi-  ^ases  of  European  all;iiiots  on  record  i.ot  one  should  be  a 
male.  Most  uf  my  London  reudeI^,  however,  will  be  aware, 
that  a  female  of  this  dihcriplion  has  been  exhibited  in  the 
njetropolis  for  >ome  ycai-s,  and  i^  at  pienent  at  the  rooms  in 
Spring  Gardens.  .She  answers  exacliv  to  the  full  ami  accu- 
rate description  of  tl;e  boy  p,iven  ab')vi\  Her  hair,  1  think, 
vhich  bhe  suIUts  to  grow  very  l«)ng,  has  more  of  a  silky 
yppcarauco  than  thdt  of  the  two  male  albinoes   cxuibitcil 

here 
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lieft  aboQt  tM^enty  years  ngo,  at  loast  ta  llie  bewt  uf  my  recfi!- 
Icctinn,  unci  mure  of  tho  yvlluvv  liage  of  raw  MJk.  She  dot'sj 
not  ice  U'tler  in  tiie  daik  thiiii  (»iher  penpU*,  but  on  tlje  con- 

iry  Dot  50  well  as  mo^t,  bho  i«»  a  riaiivt*  uf  K»^^cx,  und  I 
ppi\*lit5nd  belwL'cn  Iweuty  and  ihirly  yeiirsi  old ;  perlectly 
«roU  shaped^  abuul  the  niidvlle  sise^  aad  suysshe  hait  aJtvaytt 
been  vtTy  healthy,  which  ivr  nppeanincc  tloe^  not  any  way 
rontmdict-  In  her  uiiiiL»rj>un«!in^  sfie  hixms  hv  no  means 
«iefidi;nt, 

Slic  informs  me,  that  her  inotucr  ^  iiist  ciiud,  a  gii  I,  js  atso  A  second  in*j 
in  albitti-^s    tike  her^ell ;  iliut  aIil'  \vii*i   the   'hird  child;  and '**'*"*^' 
tbac  the  fifth,  a  boy,  h  un  ;itbin'>*     The  two    intermertiate 
cbitdren   had  nothing  remarkable,     IKt  mother  had  nvvur 
tiny  pecuUiir  longin^i  nUmctUi  or  fright,  ^hc  added,  daring 
either  yf  her  pregnitiicies. 

Another  instiince  of  a  female  in  my  own  knowledge  is  the  A  ihird, 
^Ideit  duu^hterof  a  respecta^)k^  tradesman  in  Londun,  about 
tbrce  and  twenty,  whu  ha%  a  brother  an  albino,  about  ton 
yc*4Ts  youngi-r  thtin  hor^^elf.  She  \vu!»  the  first  child  of  her 
parents,  the  boy  the  las?,  and  none  of  ibe  i  n  re  rated  i  ate  clnU 
tiren  had  any  ihin^;  pectiliar  in  their  yppearance, 

I  am  rurtJierinrornjei,  that  two  albinesses,  both  young,  are  Two  mofc 
OOw  e.\hibrtfng  about  the  country  with  their  brother,  who  i$ 
Bfi  albino.     They  nre   snid   to  he  nali%*es  of  Ireland,    but   I 
have  not  been  able  to  gi-l  auy  certain  iuformulion  respecting 
Them. 

I  likewise;  rementber  an  albiness,  perhnps  eight  or  nine  A  sixih* 
V^rn  old,  being  introduced  one  evening  to  the  society  at 
Gtty's  Hoi^pila]  about  twenty  years  ago ;  and  had  supposed 
h  might  be  the  same  person  a'*  t%  now  lo  be  •seen  at  Spring 
Gardens:  but  she  ai^surrs  me,  that  neither  she  nor  her  •sister 
Had  ever  been  "shown  at  CJuy's,  or  any  other  place,  fill  she 
bcpin  to  be  exhibited  in  public  a  few  yeai^  iigo.  Thns  there 
would  dp[)car  to  have  been  no  less  than  ^Ii^  femalci*  of  thib 
drHTnptinn  born  in  tlie  United  Kingdum  within  thcHe  thirty 
ytikn:  audi/  none  have  been  n<»tiecJ  by  writers,  it  is  pro- 
bably to  be  ascribed  to  the  greater  care,  wiih  which  women 
endeitvonr  to  citncciil  any  thing  they  wtatld  consider  »s  a 
pcr^uoul    blcmi'ih^  ur  to   »hun   the    \ievv  of  ^trangerii,   when 

marked 
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marked  by  any  tliiii^;  singular.  In  cunfiniiuiion  of  this  it 
may  be  addcil,  that  the  youn;;  lady  1  have  mentioned  contoals 
her  peculiarity  as  nr.icii  as  po'-sihle  by  wearing  a  \viL;lhat  falls 
down  over  her  eyebrow^,  and  a  bonnet  »b  large  as  fashion  will 
allow. 


Description  of  a  new  Emfjomcter,  accompamcd  with  Expcri^ 
ments^  tlucitlatiui^  its  Appluation.  Ihj  Wilmam  IIasi.e- 
dinePepys,  Esq,  Communicated  b(/  CiiARLKS  IIatchett, 
Esq.  F.R.S*. 


Atmosphenc      J.  ] IF  important  part  which  JitinosphcTic  air  performs,  in 
air  of  prcaiiin-  '  *  •  * 


XllFii 

por!'anci''iii  va-  maiutainin;^  the  principle  df  llfir  in  animals,  in  eombustion 
rious  natural  ol'  evt  ry  dt-scrifjtion,  tlie  iici<]i::catioii,  aiul  oxidation  of  u 
and  artihcu'.l  x     *    •   *.        r        i     i  i  •  ^\ 

processes.  great  vjinety  ol  ^nbstanre^,  a:.il  ni  nnineroii-^  <>tner  proeesses 

both  of  nature  and  art,  j;ives  a  hi^h  eit^rre  of  inlert-bt  to 
every  thiuj»;ealculateil  to  extend  our  knowledge  of  its  nature 
and  properties. 
Manyo'h'T  The  evidence  furni-^hed  by  modern  ciicmibtiy,  of  th«  ex- 

aerifuim fluids.  Jgti.„<.i;  of  ninny  other  acriiovm  >ub:»tan(es,  increases  thib  in- 
terest, especially  when  it  is  con^itlered  th.at,  ouin^  to  their 
possessing;;;  some  ol  the  mo*i  oSvious  p:opeities  of  utmosphe- 
rie  air,  as  transparency.  il,:^»icity,  and  a  power  of  great  ex- 
pansion, on  btin»^  exj^o-td  to  an  ir-.crca^e  of  temperature, 
they  w^ere  v.ith  very  W^w  exri  vtions,  till  lately,  confounded 
either  with  ccanmon  air^  or  n')t  even  suspected  to  exist. 

Frcqiionily  \V  lien  to  the^e  con^■:(^lTali(^ns  v. v  add  the  uicllitv,  with  which 

cvolvc"l  wlicn  ,      ^  •   II     ^'  1      1    •        • 

little  cx')ected  ^^^^  product^',  especia-r.    t.Mc  irasoons,  are  evolved,  ui  cir- 

cum>itances  nndt-r  wnirii,  in  th«'  pvc-ent  state  of  our  know- 
.led^e,  we  shon'^l  iiartily  l<»ok  fur  tiK-m;  tlie  power  they  pos- 
sess of  decomposing  eiich  otIkm*,  a'ul,  by  an  interchange 
ami  new  airanL;:ci;ie;)t  of  ]»riii'".ph .^,  of  prodncinjj  com- 
pounds, po-*se>>i'  !;■  propcvtic.^  allojfllier  «liih:rent  from  those 
of  the  int^retfuJiits  sni>po.-c;l  to  be  p.eMjnt;  ami  tlje  facili- 
ties which  every  new  detection  of    unbuspected  principles 

•  From  the  Philos'.pt;;cal  Trans,  for  1807,  Part  II,  p.  247. 

affords. 


f«Hl>rrt4^  t«fM^«rd  ib^  *li»c  overy  of  others,  and  consequently  nence  e«db^ 
\%hi£  coi]i|>o^it4nu,  o4*  iirml)>b  of  bodies  befort?  htUl  to  be^uii-  ,„uthaueii. 
I  pic,  it  wiJl  not  «ji|ieuf  a  nmttrT  of  surprise,  tliat  tlie  suljject  t»ou. 
of  endtofitetry  vliould  tt^iVe  obtaiiK'd  A  copsiderabk  de^ee 
of  ^t  turn  lion  from  inc)dt?ni  philo^filieni. 

Tlib  would  bf  an  irnprt^KT  place  to  enuinemte  till  that  What  ha!!he«n 
been  done,  ^  IWont  nuui  of  euiiu^iice,  <^<w»*^ t»«i ti>« 

irtiii  tlli^  proHi  ig  hlge  u  ^irrlect  (iy»leru 

b<Hi  litii  iniportitnt  suhji^^t;  yK  «omt!  uHui^kiu  to  thdr  liihours. 
\\o  be  iudiHperiMbk*  nnd  will  be  tht-  intfiujj*  of  pre- 
lliii^  MMOc  1  irroijilorution  in  our  farll»tT  prog't'sst. 
Iljde»*  appears  tu  be  tlie  Hr^t  who  obftL^ntKl    nb^orption  ^'j'^* 
to  taikc  place  iu  comiuoa  uir»  oti  luixiii'^it  ivitli  air  obtained 
[froui  «  mixture  uf  U'uUon  p^frius  aud  spirii  of  ni/re;  and 
iImiI  in  tlii^  procief^  f»-otu  bihi|^  clear  they  became  *^  a  red- 
dtoli  ttirbiJ  fufcte/* 

Dr.  Unc«ile}%  lu  he  informs  us  is  his  Ohservatima  an  dif-  prienUef. 
PI/  AxiK/jt  o/y/i>tf  WHS  much  !»truck  with  titiist  expcrJaieiity 
tbevcr  expt;ctcd  in  b^ve  the  sMiti.Ntac'tmn  of  »t^cu*g  liar*  re- 
ItaUle  i\|>peiiriiocey  &uppu*^iu^  it  to  be  pectibtir  to  the 
klton  pynte**,  tili  eocuunig^'d  by  u  suj>;gt'gtioiJ  of  Air.  Ca- 
\  nttidiklu  tUttt  prubiibly  ihe  red  appeuiunce  ot  the  uiixture 
|inided  u(>oti  th«f  spirit  of  nitre  ouly«  be  tried  boluUous  af 
liltc  diitenot  utetulo  lu  iUsaI  ncid,  aiid»i«it<;luu;k;tbe  aii  which 
\wm$  ^cticr^tedt  obtained  uhMi  he  wid>ed.  To  tiie  uir  thuft 
d  be  gave  the  name  i>f  uiirffUtt  uir;  nnd^  froiu  Its 
j  iit^the  properties)  of  ubttorbiiig  that  portitat  of  iitmo^ 

firric  airivhici)  he  eaJb  deyhhgUtUated^   lirst  proposed  its 
iog  Used  ua  u  teut  tor  uhcertuiuuig  the  purity  of  air.     ilis  The5meudi« 
of    proteediog  was  to^eniou^  and  simple;  known  ^^*^^* 
l^fHifitJtYc^  oi'  the  ftir  to  be  tned,  and  of  nitrouv  ga^»  beinj^ 
liniKctl,  were  admitted,  after  the  diiuinutiun  of  volume  oeru- 
iiLxl  by  their  union t  iuto  a  j^i-uiluated  tui^e,  ubich  he  de- 
lifuited  a  fudiumeter^ 
^Tl  wa*  witli  the  test  of  uitrous  gan,  that  Mr.   Cavendish  J  Cavcndish'i 
wmd^  htfi  masterly  analyw.?  of  the  air  ui  Kensington  and  commoo  air. 
Lc»udou ;  aud  by  many  laborious  processes  and  comparative 


•  Sutical  Emys,  Vol.I,  p.  224;  Vol  H,  i>.  280, 
J  run,  Trail*,  for  irS3>         t  t**^'^  TT^n^  tur  177?,  p.  : 
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'  ^lOlflllOTIl  • 

and  sut^ihiirct 
of  potasti  em- 
pto;ed« 


Gujton. 


SulphaTc'of 
iron  iniirrc^na- 
ted  «t«ih  ui- 
iroui  ipis. 


A  cof  r«et  and 

appanitus  still 
waatiag. 


DiKccrlptiaa  of 
that  mventcd 
1^  lli9  author. 


trials  obtained  results,  the  accuracy  of  which  hat  been  mrtr^ 
distinctly  perceived,  the  more  the  scieace  of  chemistry  hat 
advance?*]. 

The  slow  combustion  of  phosphorus  which  untte«  with 
the  oxifi^en  to  form  an  arid,  and  thc^  decomposition  of  the 
fluid  sulphurct  of  piita««ti,  arc  certain  methods  of  separating 
com ^i nations  consistjnj;  of  axiji^'en  and  axote:  but  the  de- 
composition is  t^lf^Gted  t»o  i^lowly,  by  the  action  of  the»e  lub- 
tUtnces,  that  it  became  a  desirable  object,  to  discover  $ome 
means  for  QC  trie' nting  the  procc*is*  This  was  supposed  to 
have  been  efttt  trH  by  Guyton,  who  proposed  healing  the 
iulphuret  of  potash;  in  doiuij  ihU^  sulphuretted  hidro,jren  ^t 
however  in  frequently  cvolvetl,  whicii,mixin4^  with  the  residual 
gttn»  ill!  -eases  its  quantity*  and  renders  the  result  fftU;n  jf»ng. 

The  i^rii-.i  jirtljjhute  of  iron  'tnipreiriintt^  ^ith  nith»us  ^s* 
6rst  discovered  hy  Dr.  Priestley,  and  recently  used  by  Mr. 
Davy  for  eodiometrical  pttr|H>!^es,  frotn  its  poaaes^ing  the 
property  of  abs*urbin^  oxigen  giis  from  the  atmo«tphere,  ia 
much  to  be  preferred  to  the  method  with  nil  rout*  ga^,  as  the 
green  sulphate  of  iron  does  not  combine  with  the  other 
gasf^es,  with  which  the  nitrous  ga»  is  commonly  f<»mid  to  be 
contaminated,  and  more  certain  results  are  obtained. 

Havin;^  hud  occasion  to  repeat  nitiny  of  the  experiraenfa 
of  others,  and  to  make  some  new  ones,  I  «oon  found  what 
every  one,  who  has  been  etiji^a^ed  on  the  same  subject,  raubt 
have  ex  peri  en  cetl;  that  an  apparatus  more  commodious  thau 
has  yet  been  proposed,  and  at  the  same  liine  capable  of 
giving  correct  results,  with  the  greatest  minuteness,  was  still 
a  desideratum  in  eudiometry.  To  detail  the  various  ideas, 
that  presented  themselves  on  the  f^ubject,  would  be  an  un- 
necessary cncroochment  on  the  time  of  this  Society :  but  as 
I  at  la»t  succeeded  in  contrivin^j  an  instrument,  possejising 
the  above  properties  in  a  very  eminent  dej^ee,  I  flatter  my- 
ielf  I  shall  not  be  thought  intruitive,  in  offering  a  description 
of  it. 

This  ttpparatuEi,  which  is  of  easy  eonstmetion,  and  ex- 
tremely portable,  consitsts  of  ik  glass  in ea sure  M,  pK  lllyH^, 
1«  graduated  into  huncired  parts;  a  small  gumeluvtic  bottle 
Bf  6g«  49  capable  of  containing  about  twice  the  quantity  of 
the  laeasure,  and  (bruished  with  a  perforated  glass  stO|ipcr» 


^^ 
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I,  whicli  i*  wdl  sL»curi*d  in  the  ii^ck  of  it,  Ly  means  of 
Fitxed  thresiti  wound  t'l^Iit  round  it :  and  a  tjlasa  tiilie^  T, 
S^.  3,  nho  G^radiiHted,  tjut  ititi>  tenths  of  tbe  former  divisions^ 
or  into  thousant^th  parts  «>f  the  meusure. 

The  gliiss  stopjHfr,  made  fast  in  tlit?  neck  of  the  gum  elws- 

tic  b^lie»  as  ahave  mealioaed,  has  its  ejtterior  end  ground 

[with  wiitfrv,  tfxiictly  la  fit  the  month  of  the  inensure.     To 

Mtke  lower  end  of  the  graduated  tube  T  is  cemented  a  sniaU 

cock,  which  is  secured  into  the  neck  of  a  veiy  smuU 

hm  elastic  bolfle,  fij^.  2,  by  moaui*  of  waxed  thread.     The 

[other  end  of  Uie  tube  is  conical,  so  as  to  present  a  very 

|«matl  orifice. 

Beside  thi%  the  appnratu!*  h  furnished  with  a  kind  of 
i  morable  ct*tern  C,  in  which  the  tul*e  can  be  slid  eaisily  uj»  ^ 
und  down,  and  yet  in  i^uch  a  munner,  tliut  the  water  or  Other 
liquid  in  the  cistern  may  not  pass.  This  is  easily  accora- 
jplished  by  meani  of  a  cork  fitted  into  its  mouth,  with  a 
erforatinn  throuijh  itn  axis  to  receive  the  tube,  Thecrs- 
C-lAfrn,  when  in  use,  is  to  be  tilled  with  water,  or  mercury,  as 
the  experiment  may  require,  and  becomes  a  secondary  cis- 
tern for  the  mea?»ure,  as  will  he  more  clearly  undersloc^d,  by 
ihe  followin*^  description  of  the  method  of  performing  ex- 
periments with  this  instrument. 

The  mensure  is  jilled  with  the  air,  or  e^s*  over  mercnn'  in  ^f.Ttm<!'^  < 
I  the  u^ual  manner;  and  the  elastic  bottle  is  chaii^ed  with  the  "*"'6  *t. 
Btion,  intended  to  be  employed  as  tlte  resilient  r  the  oritice 
"iKe  stopper  is  tlieii  inserted  into  the  mavitij  of  the  mea- 
tnre»  in  the  mercury,  ami  pressed  home  to  its  plaee. 

The  Imttle  and   measure,  lieing  thus  united,  are  to  be 

ilrmly  heltl  at  the  joint.     Upon  presHn^;  the  former,  a  poT^ 

liou  of  the  fluid  is  injected  into  the  latter,  and  thei^ns  nitf* 

tfvT%  a  dejjfee  of  compression,  by  which  the  action  of  the  iif- 

liiaitv,  between  it  mid  tlie  fluid,  is  accelerated.     On  tJikiug 

otf  the  pressure,  the  bottle,  hy  its  elasticity,  endeavours  to 

I  obtnin  its  ori^rinul  form,  arid  receiver  back  the  fluid*     This 

process  should  he  continued  as  long  as  any  absor}»tion  is  ob- 

f«erve*l  to  t«ke  place.      When  absorption  ei'aFc^,  the  bottle  is 

jti^'lK*  separdtfd  from  the  measure  under  mercury,  und  the 

riiuieksikef  which  remaias  in  the  measure  being  brou^^ht  to 

the 
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the  level  of  th;it  in  elm  cisteni,  tlie  ((iiuntity  of  absorption  is 
then  to  hir  <l«'ltTa!'iM';d,  whirh  is  <lnne  si.s  ioilDws: 
Mdhofl  r.f  as-  SuofObe  atmo-^Dlirir  uir  h:i**  \ttnn  l!ii.f  siih,»'cr  of  the  expo* 
•bioriiiion.  niiKMit,  anrl  (*oii  "ijiif-iilly  a  i:ir;;;e  rcMilaiiiii  loft :  hri»t  note 
the  hiiridit'dll:  part-:  nnl  tl.ru,  to  oot.nii  a  knowWd^o  of 
the  fra<;ti!>ij:il  jijirts,  iTiU'r-,-  llti*  int'asi:i\-  iiitoihe  sniaU  cis- 
tern, ill  wITicli  t'j"  ;.i;.i  innti'ii  tii!'-;r  I'.lUd  with  mercury  if^ 
phire<l;  slido  thi^  v.;Ik'  ;\1  >>»•  lli«»  suri'irr  ■..!'  t!»e  fluid  in  the 
meoHiire,  aiKl,  (»;«■  il'i  Mli  >:?»!>-*<.«  k,  >;jii«.'r  t!:*' mercury  to 
des<'end,  till  it  Ims  drawn  Uw.  tiiiiil  i  \  iiitr  mo:i^«ir»'  to  a  rej^ii- 
lar  divi.^ioM  ;  t!un  >to\\  the  cock,  ii:i«!  n'/i'-tiM-  the  hundredth 
parts  on  the  iiicasure,  and  ihv  tijoiisai.diij  }rTl>o;)  the  gradua- 
ted tuhe;  then!»ited  quaiiiiti«'S  oive  th<^  s^mi  of  i!je  ri*sidual 
pas.  Observe  well  in  reL^^sterin^thetiiuu^andrh  parts,  that  the 
fluids  are  exartiy  on  a  level,  on  the  otit-^ido  aofl  tiie  in^de  of 
the  measure;  tliis  mav  be  ca-siily  e'^Vrted,  Ijy  pouring  out  a 
poilion  of  the  Hquid  of  the  sniidl  ei«*tern,  or  addin;;  tliereto. 
Whrn  the  re-  If  instead  of  atnio  ^pheri'-  Jiir,  a  n^n.-  is  trieti,  which  so  far  as 
•nwin"*  ^^  ^^^'^  ^^  *^  uneont.imiuated  ran  be  ne:irly  wliolly  absorbed  by  the 
reat;ents  eiv.ployid,  the  pvoci--.  lueonns  exct'edinirly  sin)|ile; 
for  if  the  re-idiium  is  under  a  hn?)dredth  part  of  the  measure, 
it  may  be  1r:uisfi*ned  eomp!etely  into  the  i^railuated  tube, 
and  its  ijMantlty  at  onee  ascertained. 

Advantage  of        'p|,p  stopper  S  uonhl  hsne  injirted  the  fluid  with  creiiter 
the  Uiii  lube.       ,.,,..  .    ,        ,       .  ,,  ,        1         , 

velocity  hail  it  been  straight ;  bui  it  \vi)ul<i  not  then  have  been 

so  convenient  in  tin*  analysis  «>f  com  pound  j>assr.s,  where  both 
mercury  and  hoi  solutions  uie  oeei:si'»nally  tinpioyed;  as  the 
mercury  would  havt?  s.)  eonipres^'d  the  ilnid  in  the  bottle,  iu 
introdncinic  it  under  thai  rnelal,  as  to  l»a\t;  tlirown  out  a  por- 
tion of  its  contents,  und  ai^o  have  rohbcd  tlie  liot  solutituis  of 
the  temperature,  whirh  wa-^  necessary  to  ti.elr  perfect  action. 
%M''  of  re-  As  tn  th(*  ^i/e  cif  the  nn'a>ure  M,  I  hi-.ve  generally  preferred 

a.trinjr  the  ^jj^  ^ijj^i^.  j.,^.|j  ,itvi;h«l  into  hnnibtd'  ii  parts.  Tln^  is  easily 
jjiwptr  size-,  clfected  hy  talvin^^  a  -^tvjut  ;;ia--  tulu*  abwat  half  an  inen  cali- 
bre, sealinj;  one  eiul,  tliCii  uei'^hiuL;  :i  \2*  j^rains  of  mercury, 
equal  to  -2:}!  pains  of  t!i>tilu;l  waier  at  te:nperuture  50° 
Fahrenhi'it.  'I'hi*-  is  intii)dtncd  into  the  tube;  the  extra 
len;,^h  is  cut  olV  wiili  a  sharp-i-d-rd  liU,  care  hein;^  takeu^o 
leave  a  sulTKLent  portion  lo  -iind  the  perforated  stopper  S 

into  it:3  mouth. 

The 


AOCOtTNT  OP   A   I9CW  CUDmnnBTI^B*  ^\ 

I  Ly  a  smaU  oi(?tM^irPf  ma^e  fW>ni  and  graduAiinf 
Mi^aiit)  (  ut  oti  exactly  to  the  huu*  * ' 
jth  pftftof  a  cubic  inch,  eiiual  to  34*^  ^ruicisofmercniyv 
II J  flat,  U  iitoppct!  by  n  piece  of  pUle-glass* 
^n  i-itke*!  by  llietrtumoiKl,  upon  Ur' i«tn»diir- 

tion  of  each  hnndrciltli  part  af  mercury  into  the  measure  M. 

The  tube  T  rs  dtvided  into  tenths*  of  the  measure  ]\1,  or  Modenf  ^a. 
tbuusintUh  p*irts  of  a  cubic  inch,     Tfiis  isduuc  by  oteaBUr-  duating  lUc 

me  hurKlredth  pwit  of  a  cubic  inch  into  the  tube,  aud  di- 
kiaujij  it  into  ten  ptirtii,a]ai'kiug  tbe  divisions  with  fiuuric  ucid. 
Of  black  enamel. 

Toprovetlieaceuracy  of  the  instrumeut,  1  shall  proceed  to 
relate  a  few  experiments  made  with  it. 

Tbe  elaMic  bottle  beinjtj  tilled  witli  the  solutioa  of  sulphate  Experimemt 
■""  ■■      uprcj^uated  with  uitrons  ^^itt»  and  the  measure  with  *°  P'^''^  "• 
iic  air,  they  were  united,  aud  by   geutle  injection 
i^  were  absiirbed. 

If  the  en;  peri  in  ent  is  made  hastily,  the  itnpreguated  snlu- 
tion  los<»  a  (jortlon  of  it^  nitrouB  ^s«  which  must  be  again 
ibsfvrbed  by  a  solution  of  green  f»ulphate  of  iroiK 

For  ascertaining  the  purity  of  uUrout^  ^a^^,  Uie  bottle  may 
be  charged  with  the  solution  of  green  sulphate  or  muriate  of 
iron* 

For  carbonic  acid  gaa,  with  lime  or  barytic  water. 
For  fixiiceii  gas*,  with  the  solutioti  of  green  (oilphate  of 
truQ  iiiipr«^^natt;d  with  uitrous*  gas. 

For  sulpiuirettod  hidrogeu  gas«  a  solution  <»f  nitrate  oftiij- 

ira9  put  into  the  ehi^tic  botfle,  and  sulphurtfitod  hidro* 

■:"'-^  into  ti»e  graduated  niea'iure-     Upon  the  first  iujec- 

si)luttoii  ttiok  a  black  Bocculeut  appearance,  and  a 

lid^^rable  portion   of  the  ga^  was  absorbed,      ABcr  re- 

;  tbe  loucfjis  hs  b(  fore  uientii»ned,  the  residuum  wai 


>   be  Itkewwe  generally  applied  to  the  Miic«d  putct 
%Hm\'  I   _    ->e^,  may  he  aiia- 

1  hafr  been  able  Cfmipletely  to  separate  the  carbonic  acid  ^*'     ^ 
^gttM  frofti  the  sulphuretted  hidrogen,  by  a  solution  of  the  ni- 

'i^irtr(4  from  o.-trmurhle  of  pntosh  by  heat* 

u'd  from  »ulpburet  ofpoUsh  by  diluted  murlaitic  aci4|  and  eoU 
g^u<l  iiiid  {^reserved  wUh  ikc  greatest  care, 

trate 
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trnte  of  sih'br,  or  of  mercury  employed  hot.     The  carijohic 
acid  gas  is  expaiuie<l  in  this  proi.'e«*s,  but  on  btaiuVni^-  over 
mercur}'  it  returns  to  its  orii^final  volnuie.     Ti;e  sulphuretteil 
Iiidro<;reTi,  in  this  intitoiice,  is  taken  up  by  the  n^etallic  nitrate. 
Carbonir. acid  It  should  be  here  oliserved.  that  tlieaci'tite  of  h*ad  must  not 
gas  decom-^  ^^  jjg  used,  as  the  carbonic  arid  jras,  even  at  a  high  tenipcra- 
lo^.  lure,  decx>niposes  it,  forming  carbonate  of  lead. 

Whythesolu-      The  propriety  of  usinjj  the  solutions    hot  will    be  seen, 
Ia«l  ho°"      °  when  vse  reeollert,  that  the  rarbonir  acid  pas  is  soluble,in  the 
water  of  solution  at  the  common  temperature  of  all  these 
compounds. 
Nitrousgasand      Nitrons  gas,  and  carbonic  acid  i^as,  may  be  separated  l)y 
carbonic  acid    means  of  the  hot  solution  of  the  preen  sul|  hate  of  iron.     To 
effect  this,  heat  a  solution  on  a  q:lass  capsule  ovt  r  a  spirit  lamp 
until  ebullition,     Havincj  fiVi'd  the  measure  with  the  com- 
pound  gas,  charge  the  elastic  ))ottle  with  ihc  hot  solution, 
and  unite  them.     The  uit'ous  pa**  in  two  or  thee  injections 
will  be  absorbed,  chanpinp  the  coionr  of  the  solution,  while 
the  carbonic  acid  gac  will  bo  a  little  rarefied,  but  no  absori>- 
tion  of  it  will  take  place. 
Ga'tftes  ab-  Previous  to  ihese  experiments  on  the  compound  gas^ts,  I 

sorbedbyaico- j^j^^  tried  oCveral  on  the  carbonic  acid,  sulphuretted  hidro- 
gen,  and  nitrous  gas&es  in  their  unmixed  states.  One  hun- 
dred parts  of  pure  alcohol  at  tfic  common  temperature  will 
absorb  70  parts  in  volume  of  carbonic  acid,  and  the  same 
quantity  of  sulphuretted  hidio;^'e.i.  Ahohol  impregnated 
with  the  latter  precipitates  the  solutions  of  the  nitrates  of 
by  nitric  acid,  lead,  silver,  and  mercury,  of  a  dark  brown  colour.  Nitric 
acid  of  the  specific  gravity  1*4,  and  aUo  of  1*^25,  absorbs 
carbonic  airid  gas,  without  any  apparent  change  in  the  nitric 
acid.  Sulphuretted  hnlropen  gas  \<  also  absorbed  by  nitric 
acid,  which  occasions  a  slight  milky  cloud  or  precipitate 
therein, 
and  by  nitrates.  The  solutions  of  nitrates  of  baiytes,  strontian,  and  lime, 
absorb  carbonic  :u-ld  gas  equal  to  half  their  volume,  without 
any  apparent  alteration. 

Solutions  of  nitrates  of  barytes,  strontian,  and  lime,  also 
absorb  sulpnurettcd  hiilrogen  gas,  e<[ual  to  /'j  of  their  vo- 
lume, with  a  slight  change  of  colour;  the  solutions  thui* 
iniprr;j,^niited  precipitate  solutions  of  nit:atei)f  mercur}'  and 

•f 
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'  «t1v«^,  «nd  a  CI!  tit  e  of  k*iif1,  fif  n  dark  brown  colour  ■  and 

uuli  ht*  uiti'ful  8*<  chemical  rtMi^vnta* 

Carbonic  aeiJ  gas,  »>  I  huve  bt^f^ue  fctatedi  d eeom poses  80* 
^tioiis  of  the  acctite  of  le»d,  hot  or  cold,  forming  a  pt'ecipi- 

le  uf  c^irbonatc;  of  Jcud. 

Carbonic  ucid  g»is  is  nbsorbed  by  the  solution  of  the  green  Carbanic  idd 

•alphote  of  iron,  uuder  the  temprrature  of  100^  Fahren-  g^i  ibwrbed 

heil:  but  this  is  only  tlic  action  of  the  water  of  solution,  ^^^^^  ^^  ^^[^^ 

If  ibc  t^rmpeniture  be  near  boiliii*r,  or  above  ISO*'  Fahren-  i>on  of  suU 
t»fc'..  ,',  «,  .*,  i>haie  of  iron, 

heit,  the  sohition  mcreaseji  the  volnme  or  the  gas  without 

ihc  «!t;^hte^t  absorption;  aft*.'r  carbonic  acid  gas  has  jn  thit 

mmf  been  treated  with  the  hot  eohitiont,  it  is  still  soluble  in 

%faler  at  (he  eoiumon  temperature^  or  in  aqueous  tolutioDS 

_^{  biiie,  or  alkali. 

Nitrous  gus  is  absorbed  by  solution  of  snlphuret  of  pot-  Nitrous  ns. 

with  a  srpiiratior*  or  formatiuii  of  sulphur.    Upon  inject- 

lie  Bolutiun  the  sides  of  the  nieusure  take  a  milky  a|>- 

arunce,  which  on  tite  becond  injection  is  washed  down«iu* 

^ble  in  the  Vn^uor*     About  m  parte  from  lOQ  of  gas  are 


iitroiiii  ga*!  is  also  absorbed  by  nitrate  of  copper  in  8olu« 

ip  without  any  peculiar  alteratiou. 

In  these  experimeuts,  great  care  must  be  taken  not  to  in-  Forceps  tii«d 

the  teinperulure  of  the  t'as  by  the  hund.     T(  prevent  *<>  prevent  tn- 
I*.  •       A-  HI  ti^  1-       1  crcastt  •f  tem- 

bts  1  use  a  puir  ot  bmall  circuUi-muulhed  forceps,  hned  p^^ture  from 

iritli  cloth,  which  tirmly  giasp  the  measure,  tig*  5;  and  ifihehand. 

h«  iixpeninents  s^honhJ  in  any  way  be  delayed,  a  correspond- 

nmnometer  will  always  be  sufficieut  to  correct  the  errour 

Dned  by  chun^  of  atnsoiipheric  temperature  and  pt  es« 


To  ascertain  the  quantity  of  carbonic  ftcid  gai»»  contained  Examinatimi 
of  a  known  purity,)  ai\er  combustidn,  or  de-  »*"o3iiK«*"  t«^ 

uf  Ciirbonaccous  uubiilances,  Inne  water  will  be  jfier  cojubii* 
ilid  sulitcienf*  tiou, 

If  it  is  required  to  know  the  purity  of  the  oxlf^en  gas,  af-  andfof  oiU« 

Jicr  lUeearlKinic  acid  gas  has  been  abi»orbed,  the  best  inethnd,  |£i«*«i<' 

nd  the  least  liable  tn  crrour,  if^  tu  withdraw  the  residual  oxU 

gas,  by  mearm  of  the  small  graduated  tube  before  dt> 

cnbed* 

Ta  do  Uiit,  remove  the  measure  into  the  small  cistern  of 

mercury; 
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ConvcnicncT 
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transferring 
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Farther  in- 
structions for 
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paratuf. 
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mcyfcury;  press  the  ({iiicksilver  out  of  tlie  amnll  bottle  by 
the  finders  and  tliunib,  and  let  the  tube  rise  a  sufficient 
height  within  the  nneasure,  thiit  tht:  bottle  cxtendinjj  itself 
shall  withdraw  the  whole  of  tht  i^iib  f'oin  the  nit-ac^ure,  tak- 
ing care  that  the  cock  be  Ftop|icd  as  soon  as  it  has  completed 
it,  and  also  to  pn  vent  the  solution  from  eiitrriniL^  the  t;i>>e. 

If  the  opeuinir  of  the  tube  is  small,  it  uwiy  iht^n  be  drawn 
down  into  the  mercury,  without  the  possibility  ot'any  portion 
oi  the  gas  escaping,  while  the  measure  iw  dried  or  cleaned, 
or  a  fre*jh  one  filled  with  uitjcury  supplied  to  receive  it. 

Tbib  way  of  transtVning  will  be  jound  very  advantageous, 
particularly  in  the  sepanttion  of  gas^eii  liulilo  to  be  absorbed 
under  certain  temperatures;  and  also  where  a  new  series  of 
reagents  is  to  lie  emj  loyed,  as  from  thi*  depositions  of  for- 
mer solutions  on  the  glass  measure  a  source  of  considerable 
errour  would  arine. 

The  residual  oxigen  i^as  being  thus  transferred  into  a  cleatt 
df}'  measure,  the  processes  bcf«ire  described  ftir  examining^ 
oxigen  gas  m;iy  be  thi^n  used  ;  or  the  (juantity  of  carbon ie 
acid  gas  (for  examination)  being  foimd  by  lime  water, another 
measure  of  the  gas  may  be  tried,  first  witb  the  green  sul- 
l)hate  of  iron  impregnated  with  nitrous  gas,  and  then  with 
the  gretm  sulphate  in  solution  only  :  these  will  take  up  both 
the  carbonic  acid  gas,  and  the  oxigen  giis,  leaving  only  such 
residual  gas  as  the  oxigen  might  have  originally  contained. 

Transferring  is  not  here  necessary,  as  the  two  solution« 
may  be  used  one  aRcr  the  other,  taking  care  to  use  the  so- 
lution of  green  sulphate  last. 

Where  it  is  not  requisite  to  tranfcfer  the  gas  into  a  dried  or 
clean  measure,  previous  to  the  use  of  anotiicr  solution,  as  in 
the  instance  1  have  just  mentioned,  a  quantity  of  the  first 
solution  may  be  ivithdrawn,  by  simply  iiUing  the  elastic  bot- 
tle with  mercury,  then  joining  it  to  the  measure,  and  by  in- 
clining the  measure,  the  mercur}-  by  its  gravity  will  displace 
the  former  solution. 

If  at  any  time  the  gas  should  get  drawn  into  the  elastic 
bottle,  it  may  be  very  easily  returned  into  the  measure,  by 
inclining  sometimes  the  bottle,  and  sometimes  the  measure. 
The  only  errour  that  could  arise  from  this  is,  an  increase  of 
temperature  in  the  gas,  which  may  be  rectified,  by  plunging 

the 


Ihnlr  iif)>partttiis  into  meivurj,  or  vinler,  of  ibe  staadsitxi 

ll>^  adfitutoges  of  this  confttruLlion  of  the  eutliameter  AdvAtimict  of 
mill  lie  r«*adily  fteieeivefl  by  hH  those,  who  are  ixi  the  habit  of  ^^ 
iiLkin^  chrtiiiciil  experiiueiitH.  The  poriuni  of  ga«  to  be 
■gntnecl  U  coinpleteiy  uuder  commttnd ;  it  may  be  agitated 
at  the  IfJif t  ft-'Af  of  the  intrusion  of  any  atmospheric  atr, 
!the  procr*HS  tht^rehy  very  nialerially  )!ihortened.  Tlie 
^m  elastic  is  a  substance  *o  littit?  acted  upon  by  chemical 
kj^tits,  thnt  a  great  variety  may  he  enjployecl;  and  above 
all,  we  ctin  very  conveniently  use  hot  soliilion«,  which  will 
li€  found  an  important  auxiliary  in  the  examinatioa  of  iome 
1  pound  |rati«ie9. 
Simple  as  tins  instrtiment  may  appear,  it  is  cnlculnted  to 
nr  knowledge  of  the  different  kinds  of  air,  by  the 
!  and  accuracy  which  it  enables  us  to  obtain,  and 
solely  constitute  the  value  of  every  experiment, 
of  confidence  is  iii^plrcch  fi*om  knowing,  that  wr» 
^de|>end  \i\yon  our  reMultt^;  and  hence  much  vtibniblo 
e,  which  would  iiave  been  wiusted  in  uncertain,  if  not 
t  inire&tigiutious,  may  be  directly  applied  to  the  utU 
ement  of  science. 


iUe  Rtvital  txf  ^n  OhiolrU  Mode  of  maviagmg  Slrm^m 
bnrie^,    By  the  Right  Hyn,  Sir  Joseph  Banks»  Bttrt^ 


A,  HE  cti«tom  of   laying  straw  under  utrawberry  plants,  stnir  form<ir[f 

iiheu  ihcir  fiuit  begins  to  swell,  ia  [jrolxihly  very  old  in  this  laicJ  lur^r 
jolrj':  ibe  name  of  tJ.e  fniit  bears  testimony  in  favour  of  H^nn  mj  ihl* 
k  eoiijecture,  for  the  pluiit  litis  no  retatjon  to  litraw  in  tuiy  Qomiuf^ 

th^r  wii) ,  and  no  other  European  bni^ruitge  applies  the  idea  Hcncu  tU« 
aimw   m  any  nbape  to  the  n:iine  of  the  berry,  or  to  the  ^*'^*^^* 

Ikiil  ibat  bears  it. 
'Wtu»i  Sir  Juneph  Banks  came  to  Spring  Grove,  to  177P,  Pntitftd irhh» 

x  tfceTnoMClUmtof  ihc  Hynicniinnl  Soi:lety,  Vo\.  T|  Ptrt  I,  p.  54, 

ht 


gS  MODE  OF  MANAGING  ST&AWBERRIES. 

in  th6se  30       he  found  this  practice  in  the  gurden :  John  Smith ,  the  ga^* 
year*.  dener,  well  known  uinon;;  his  hrelhrcn  us  a  man  of  more 

thmi  ordinary  ubilitics  in   the  prot'eshion,  had  used  it  there 
many  yeurs;  he  learned  it  boon  after  he  cunie  to  London 
from  Scotland ;  probably  at  the  Neat  1  louses,  where  he  llmt 
worked  among  the  maiket  };<irdeneis,  it  is  tlierefure  clearly 
an  old  practice,  though  now  almoot  obsulete. 
Acumded  wiih      '^'*  "**^*  *"  prebtrvini^  a  crop  is  very  extensive:  it  bliadcs 
various advan-  the  roots  from  the  sun;  prevents  the  wu^te  of  moisture  by 
*^**"  cvnpoiution,  and  conseijuently,  in  dry  times,  when  watering 

is  necessary,  makes  a  less  quantity  uf  water  suffice  thun 
would  be  used  if  the  sun  could  act  immediately  on  the  snr« 
face  of  the  mould  ;  besiiles,  it  keeps  the  leaning  fruit  from 
resting  on  the  earth,  and  gives  the  whole  an  air  of  neatness 
us  well  as  an  etVect  of  real  cleanliness,  which  should  never 
be  Ann  ting  in  a  gentleman's  garden. 
Expense  of  the  'I'he  strawberry  beds  in  that  garden  at  Spring  Grove* 
practice  which  has  been  measure<l  for  the  purpose  of  ascertainiuf; 

the  expense  incurred  by  this  method  of  management,  are 
about  75  feet  long,  and  live  feet  wide,  each  containing  three 
rows  of  plants,  and  of  course  re<piiring  four  rows  of  straw  to 
be  laid  under  them.  The  whole  consis^ts  of  COO  feet  of 
bed**,  or  1800  feet  of  strawberry  plants,  of  diflerent  sorts, in 
rows.  The  strawing  of  these  beds  consumed  this  year,  1806, 
the  long  straw  of  26  trusses,  for  the  short  straw  being  as  good 
for  litter  as  the  long  straw,  but  less  applicable  to  this  use,  is 
taken  out;  if  we  allow  then,  on  the  original  ^G  trusses,  six 
a  mere  trifle.  ^^^  ^^»^  khort  straw  taken  out  and  a))plied  to  other  uses,  20 
trusses  will  remain,  which  cost  this  year  10 J.  a  truss,  or  iCijr. 
8(/.  being  one  penny  for  every  nine  feet  of  stniwberries  in 
rows. 
Thcitraw  Fiom  this  original  expenditure  the  value  of  the  manure 

nKken manure:  made  by  the  straw  when  taken  from  the  beds  must  be  do- 
ducted,  as  tile  whole  of  it  goen  undiminished  to  the  dung- 
hill as  st'On  as  ti:e  trop  is  over.     The  co^t  of  this  practice 
therefore  cannot  be  considered  as  hca\7 ;  in  the  present  year 
not  a  single  shower  fell  at  Spring  (irove,  from  the  time  the 
straw  was  laid  down  till  tl.e  crop  of  scarlets   was  nearly 
and  much  la-    finished,  at  the  end  of  June.     The  expense  of  strawing  was 
kvur  and  water  therefore  many  times  repaid  by  the  saving  made  in  the  la- 
boar 


OK   ftllit^a  WrW  ITARIETIBS  OF  THE  POTATO, 

*  fjoor  of  wtttrriojif,  aiiH  the  proUt  of  this  saving  was  imroedi- 
•tely  brought  to  acrotiiit  m  increase  of  other  crops,  by  the 
u»e  of  wi&ter  sparrd  ftoia  l\w  !itniwberne«  ;  and  be!»ides,  the 
berries  :  s  were,  unrler  lli'is  munn^croeut,  as  fair  and 

iirarly  u  ^  *jn  ordinar)' years,   but  llie  general  com* 

I  plaint  of  the  «[Jirdencrs  this  year  was,  that  the  scarlets  did 
not  reach  hulf  their  uatuml  ahe,  and  of  cour^^e  ri'quircd 
twice  ««  Hiiiiiy  to  till  u  jjotlle  us  would  do  it  in  a  good  year. 
In  wet  yeans  the  straw  is  of  less  itniwrtance  in  this  point 
of  view,  but  In  years*  laoderulely  wet,  the  use  of  straw ing 
»ofaetime«  m^ke*  walering  wholly  unneeeft^iry*  when  giir- 
detier»  who  do  uot  ^trav^'  oie  under  the  iiece5f>ity  of  resorting 
to  it ;  dnd  we  all  ktioiv  if  watennt;  h  once  be&;un«  it  cannot 
be  left  off  till  rain  enough  has  fallen  to  give  the  ground  a 
thorough  soaking. 

Even  in  wet  yenrs  the  straw  does  considerable  service, 

bttvy  rains  nei^er  fail  to  dash  tsp  abundance  of  mould,  and 

rfix  it  upoji  the  beme:*,  lids  is  entirely  prevented,  as*  well  as 

'  the  dirtiness  of  those  l>enie^  thai  lean  down  upon  the  earth, 

[  so  that  the  whole  crop  i*)  kept  pure  and  clean :  no  earthy 

will   be  observed   in   eating  the   fruit  that   has  been 

^ed,  and   the  cream   wini.h   i*  sometimes  Roiled    whca 

iniiced   nith  >trawb£rrie3i,  by  the  dirt  that  adheres  to  theni, 

e«|>(>cially  in  the  early  |>art  of  the  ^ea^ion,  will  retain  to  the 

lait  drop  that  unsullied  red  and  white,  which  give  almost 

mocb  sattJ»factloti   to  the  eye  while  we  are  eating  it,  as 

flKe  tarte  t>f  thut  most  excellent  mixture  does  to  the  palate. 
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And  in  wet 

yc;iriisof  con- 

vice. 


0$!  r;e\p  and  earJif   Farkiies  of  the  Potaio  (Solanum 

1  i]n),      By  Thomas   Andrew   Knight.     F.iq, 


HE  potato  contribute*  lu  alTord  food  to  so  large  a  por- 
I  of  the  luhubitAutft  of  thi^  country,  that  every  improvc- 
It  in  iU  cttitare  becomes  an  object  of  natuinai  impor* 

* »  Prom  iheTran*.  of  jhc  HonicttUomJ  Society,  tol  [,  p.  f ,  p.  57. 

\^i>,  XIX.  ftm,  1608.  fl  tance; 


i}8  AN'  raising;  nlw  varieties  of  tu£  potato. 

tauce;  and  thence  I  am  inductid  to  hope,  tliat  tiie  follouiiip^ 
I.  cpniniunication  may  not  be  unucceptublc  to  tl<e*  Horticultu- 
ral Society. 
Early  f>otatoes       Every   Person,  uljo  bus  cultivated  early  vaiictiis  of  this 

without  bios-     pijmt   must  have  observed,  tlmt  tlicv  never  uiford  seeds,  nor 
sums.  '  •  ,  . 

even  blossouis;  and  that  the  only  method  of  propagating 

them  is  by  dividing  their  tuberous  roots:  aiid  exgjj^'r.enee 
Degenerate  has  sufficiently  proved,  that  everj  variety,  when  it  has  l>een 
from  continued  j^^^^  propagated,  loses  gradually  some  of  those  good  quali" 
propagauon  by    .    *^  \  .  '^  V  ,  •       ,  ,.  -  .  ^      . 

roots.  ties,  which  it  possessed  ni  the  earher  btages  of  Us  existence. 

Dr.  Hunter,  in  his  Georgical  Essays,  I  thinV  has  limited 
Varieties  con-  the  duration  of  a  variety,  in  a  state  of  perfection,  to  about 
feciiorTabout'  ^'^•"^'tc^"  years:  and  probably,  taking  varieties iu  the  aggre-f 
14  years.  gate,  and  as  the  plant  is  geiieially  cultivated,  he  is  nearly 

accurate.  A  good  new  variety  of  an  early  potato  is  there- 
fore considered  a  valuable  acquisition  by  the  person,  who 
has  the  good  fortune  to  have  raised  it;  and  as  an  early  va- 
riety, according  to  any  mode  of  culture  at  present  practised, 
can  only  be  obtained  by  accident  from  seeds  of  late  kinds, 
one  is  not  very  frecpiently  produced :  but  by  the  method  I 
have  to  communicate,  seeds  are  readily  obtained  from  the 
earliest  and  best  varieties ;  and  the  seeds  of  these,  in  sue-. 
.  cessive  generations,  may,  not  improbably,  ultimately  afford 
much  earlier  and  better  varieties,  than  have  yet  existed. 
F.arly  potatoes       1  suspected  the  cause  of  the  constant  failure  of  the  earlj 

i-u\  toxoid,      potato  to  produce  seeds,  to  be  the  pretcrnaturallv  early  for-i 
trom  soon  .  .  .  .      .     ' 

t'oiniing tubers  roation  of  the  tuber(»us  root ;  which  drav.s  olf,  for  its  sup- 
port, that  portion  of  the  sap,  which,  in  oilier  plants  of  the 
same  specie*^,  alVords  nutriment  to  tlie  blossoms  and  seeds; 
and  ex[)eriiiieiit  soju  biitirilied  me,  that  iny  conjectures  were 
perfectly  well  f'miuied. 

I  took  several  methods  of  placing  the  plants  to  grow,  iq 
such  a  situation,  as  enublcii  nie  readily  to  prevent  the  foiv 
mation  of  tuberous  ro(»ts;  hut  the  following  appearing  the 
best,  it  is  unneee.-saiy  to  trouble  the  Society  with  an  account 
of  any  other. 
Metliod  of  pre-  Having  tixed  strong  stakes  in  the  ground,  I  raised  the 
renting  this,  niould  in  a  heap  round  the  bases  of  them;  and  in  contact 
with  the  stakes,  on  their  south  sides,  I  planted  the  potatoes 
from  which  1  wished  to  obtain  secdi;.     \Vhen  the  young 

plants 


niit.tmf;?r  iani  ni.ixo  itErroitcD  to  sioirr. 
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filfinU  fln*fp  ntiotit  fmir  inches  High,  they  were  secured  to  the 

Minkesi  frith    ahn-ttn  iinii   naiU,    ami   the  mould   was   then 

wii9iht*tl  ifwwr,  h\  a  fitmnsj  current  of  wnttT,  tVora  the  bases 

of  '  T  that  the  fibrotiHi  root •?  only  of  the  plants 

eni.      .  i     -   1  ,  :  !*<iil.     The  tilx'ous  rwits  of  this  plant  are  The  proper 

perfijetlY  iftsiiuct  oT^imn  fr^tn  t!ie  tnnnei-s,  which  ^ive  exis-  J"^*^  ^j^tinct 

I  fence,   .1  Illy  convey*  ruvtriTiient,  to  the  tuberous  ners. 

TOiiT^:  )t'Yif  Hpriug  fioiu  the  stcm-i  only  of  the 

pl«  ^he  mode  of  cult  are  1  hiive  described, 

p}u  /  <Mit  of  the  jioil,  the  formation  of   tuberous 

roo;  y  pri*vented;  und  whenever  this  is  done,  tumier- 

I'ws  blossoms  will  soon  appenr,  and   almost  every  blossom 
irill  alfortf  fmit  and  !?f*eda.     It  appears  not  improbable,  that  Moclcmeery 
by  rntrodnring  the  farina  of  the  small,  and  very  early  varie-  ^rhjpt'ob!** 
ties  iiitn  the  blossom??  of  those  of  larger  tiize,  and  somewhat  tainableby 
later  habits^  nioderatelr  early  varieties,  adapted  to  tteld  cut-  "^*^*"^*''' 
ture,  itnd  winter  use,  misjht  be  £)btained ;  and  the  value  of 
the&e  to  the  farmer  in  the  cotd^-r   parts  of   the  kingdom, 
wlKi«e  crop  of     potatoes  is  succeeded  by  one  of   wheat* 
did  he  very  gfreat,     I  have  not  yet  made  any  experiment 

[of  ih^H  Vind;    but  I  am  prepared  to  do  it  ia  the  present 

>  spring. 


Am  Accmmt  of  iwo  Children  bom  with   Cataraeti  in  their 
Kfff^  fi  >hi>n'  that  their  Sight  was  ohxcured  in  very  tltffcrtnt 
Dtiirtts;  ivtfn   Experiments  to  dttcrmine  the  proportionai 
KnawfeJ^e  of  Objects  acquired  titf  them  immetUntehj  after 
Cfftaraeis  were  remoi-cd,     thj  Everard  Home,  Esq, 

\  IKl  R,  Che'iMeu*fi  observation*  oij  this  subject,  recorded  Chetefden'*? 
I  tbe  Fhil.  1  ratis.  for  the  year  ]7i8.  pointed  out  two  mate-  ^^^'^^«i^'*«* 
I  iiict»  I  tkat  vii»ion  alone  |^ves  no  idea  of  tlie  tjgnre  of  ob- 
|fctii»  tff  tJi^r  distance  frooi  the  eye»  since  a  ^-ery  iaiteliigent 

•  V\\\\  Tn»n«,  for  !0O6i  Part  I,  p,  83.^ 

JI  '2  boy. 


100  CBILmiEir   BORN   BLIND   EE8TORRP  TO  SIGHT- 

boy,  13  years  of  age,  ii[K>n  reoo^friiif^  his  hi^ht  wasanaYileto 
di^tiuguish  the  outline  of  uny  thing  placed  befoi-e  hiiDy  and 
tliought  that  every  object  touched  hi»  eye. 

Ware*s  in  op-       Mr.  Ware^s  cases,  which  have  al»o  a  place  in  tlie  Phil. 

siiiontothem.  Trans,  for  1801,  and  are  compared  withtliat  of  Mr.  Che»eU 
den,  appear  to  lead  to  a  diflereut  conclusion.  Tlie  following 
obsenratious  are  laid  before  the  Society  \i  ith  u  view  to  explain 
tlifs  circumstance. 

BcT  born  Case  1.     William  Stiff,  twelve  years  of  ajjre,  was  admitted 

'  into  St.  George's  Hospital  under  my  cai*e,  on  the  17th  of 

July,  1806,  with  cataracts  in  his  eyes,  which,  according  to 
tlie  account  of  his  mother,  cxibted  at  the  time  of  birth. 
From  earliest  infancy  he  never  stretched  out  his  hand  to  catch 
at  any  thing,  nor  were  his  eyes  directed  to  objects  placed  be- 
fore him,  but  rolled  about  in  a  very  unusual  manner,  although 
in  other  respects  he  was  a  lively  child.  The  eyes  were  not 
examined  till  he  was  six  months  old,  and  at  that  time  the 
cataracts  were  as  distinct  as  when  he  was  received  into  the 
hospital. 

Di'itinguished       Previous  to  an  operation  being  performed,  the  following 

light,  &  could  circumstances  were  ascertained  respectinj;  his  vision,     lie 
discern  the  sun         ,  ,     ,.     .         •  i    .•    i      o  i     i  i     i      i-   i        i.   i 

•ra  candle.       could  distmguish  light  fioin  darkness,  and  the  hgnt  of  the 

sun  from  that  of  a  fire  or  candle:  he  said  it  was  redder,  and 
more  pleasant  to  look  at,  but  lightning  made  a  still  stronger 
inipretsion  on  his  eyes.  All  these  different  lights  he  called 
red.  1  he  sun  appeared  to  him  the  size  of  his  hat.  The 
candle  flame  was  larger  than  his  finger,  and  smaller  than  his 
arm.  AVhen  he  looked  at  the  sun  he  said  it  appeared  to 
touch  his  eye.  W  hen  a  lighted  candle  was  i»laced  before 
him  both  his  eyes  were  directed  towards  it,  and  moved  toge- 
ther. When  it  was  at  any  nearer  distance  than  1-2  inches, 
he  said  it  touched  his  eyes.  When  moved  further  off  he 
said  it  did  not  touch  them ;  and  at  2*2  inches  it  became  in- 
visible. 
One  of  the  ca-  On  the  -2 1st  of  July  the  operation  of  extracting  the  cry»- 
Sictedartl''*  talline  lens  was  perforined  on  the  left  eye.  The  capsule  of 
years  of  age.  the  lens  was  so  v«*iy  strong  as  to  retpiire  some  force  to  pene- 
trate it.  When  wounded,  the  contents,  which  were  fluid, 
rushed  out  with  great  violence.  Light  became  very  distress- 
ing to  his  eye,  and  gave  him  pain.     After  allowing  the  eye- 

iidt 
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[1ii?f  tn  rvmti\n  closed  r>r  a  few  mitiutes,  and  then  a;>pninj^ 
'tbnti,  the  |>upil  ftppeored  cl*far,  bnt  he  could  not  licar  ex- 
posure to  light-  On  my  asking:  him  wIimI  he  had  ¥<fen,  he  „.j^*^*Jq^  ^^ 
•Aid^  ••  your  hi'iid,  wlrieh  ^cpmefl  to  touch  n^y  eye:'*  hot  hv 
<^itlt)  nt)t  fell  itb  *hnpe.  lit!  went  to  bed,  and  took  an  opi- 
ate drought:  tlie  pain  in  his  eye  Uwted  about  an  hour,  after 
which  he  fell  a^ileep,  Tlie  whole  of  thiit  d:iy  the  ht^ht  wq% 
distressing;  to  his*  eye,  so  that  he  could  not  bear  the  least  ex- 
poiiare  to  it. 

ihi  the  itid  the  eye-lids  were  opened  to  cxaniine  the  ere. 
The  light  wan  less  oflensive.  He  said  he  saw  mv  hiiid, 
'^hlch  tonrht'd  hi?*  eye.  There  wh^  «•  much  Hiffunimaiiou 
on  ihe  eye-LwiH,  that  a  h*ech  wa«  applied  to  the  temple,  and 
llie  common  means  for  removing;  infliimmafion  were  used. 

t*^  i'lthceyewas  less  in(!aincd»  and  he  rouM  be.nr 

«  ^^  f.     The  pupil   wfw  of  ati   irretjular  fi'^niv,  and 

I  the  wounded  corncji  tiad  not  uniteti  with  a  smooth  surfuce. 

He  9att|  he  cojld  see   seve:^!   g4.'ntlemeii   n^und    hiiu,    hut 

1  Could  n«t  flcAcribc  thcvr  Hgure,      My  face,  while  i  vvjis  hiu'*.^ 

tu^  at  hfs  eyts  he  satd  was  ninnd  and  red. 

Ou  ihe  ^I6th  the  iuflunnnatiou  \n\i\  tiuWldcd,  byt  on  the 
STtJi  returned*  artd  contiuued  nofwithBtundinj^  different 
meatj<^  were  employetl  for  its  removal,  till  tlie  1st  of  Auipist, 
wheti  it  was  altno^t  entirely  j(one.  Ou  the  4Th  the  eye  was 
itifjureully  m  well,  that  an  attempt  was  made  iti  the  pre* 
;  of  Mr,  Citvendi«*h  uuil  Dr.  VVVdlaston  to  ascertain  its 
rrs  of  vinion;  but  it  wui  so  weak,  timt  it  became  ue* 
eeasary  lo  *ihade  tt>e  ^lare  of  light  by  hani;in^  a  white  cfotb 
Wfore  the  winduw.  The  least  exertion  futii^ned  the  eye» 
mnt\  the  ckntnx  on  tlw  cornea,  to  which  the  iris  had  become 
attached,  drew  it  down  *,q  aii  considcmbly  to  diminish  the 
{^upiL  From  these  circumstTinees  nothing  could  be  satrn- 
factorily  mode  out  re^pectin*  ihe  hor%  virion*  On  the  11  th 
and  attempt  wai»  ma<lc  in  the  presftjce  «jf  Mr.  Cavt^u* 
h^  but  the  pupil  contmucd  sto  contracted  atul  irre^ulHr, 
and  the  efe  m  imperfect  in  its  powers^  that  it  became  neces- 
'  aary  a  second  lime  to  po^fjKMie  any  expciiments- 

Ou  iJie   Ib'lh  of  Sep'emhcr  the  rij^ht  eye  was  couched.  The  other  eya 
This  uperaliou  was  preferi-cd  after  what  hud  happetied  to  the  c*^"*="«"* 
rcyc^  in  the  hope  llmt. there  would  not  be  the  same  de* 
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gree  of  iniiaminatlon,  and  as  the  former  cataract  was  flu  id, 

there  was  every  reasoa  to  believe  that  couching  would  in  this 

instance  be  most  efficaciouR. 

Effects  of  this       The  operation  gave  pain,  and  the  light  was  so  distressing 

operauoQ.        ^  j^jg  ^y^^  ^jjg^|.  ^]^g  jjj]^  ^.^^^  closed  as  soon  as  it  was  over, 

and  he  was  put  to  bed.  The  consequent  infiamination  was 
not  severe,  but  as  soon  ns  the  fluid  cataract,  which  had  been 
diffused  through  the  aqueous  humour,  was  absorbed,  the 
capsule  of  the  lens  was  found  to  be  opacjue,  and  the  sight 
consequently  imperfect.  The  eyes  were  not  examined  with 
respect  to  their  vision  till  the  Idth  of  October,  during  which 
period  the  boy  remained  quiet  in  the  hospital.  On  that  day 
the  upper  part  of  the  pupil  of  *  the  left  eye  had  in  some  mea- 
sure recovered  its  natural  state,  and  had  become  transparent, 
but  the  cicatrix  in  the  cornea  was  more  extensively  ofMique 
than  before.  The  light  now  was  not  distressing  to  either 
eye,  and  when  strong,  he  could  readily  discern  a  white,  red, 
or  yellow  colour,  particularly  when  bright  and  shining. 
The  sun  and  other  objects  did  not  now  seem  to  touch  his 
eyes  as  before,  they  apjjeHred  to  be  at  a  short  distance 
from  him.  The  eye,  which  had  been  couched,  had  the  most 
distinct  vision  of  the  two,  but  in  both  it  was  imperfect. 
The  distance  at  which  he  haw  l>est  was  five  inches. 

When  the  object  was  of  a  bright  colour,  and  illuminated 
by  a-strong  light,  he  couhl  make  out  that  it  was  flat  and 
broad ;  and  when  one  corner  of  a  square  substance  waa 
pointed  out  to  him,  he  saw«it,  and  could  find  out  the  other, 
which  was  at  the  end  of  tlie  bume  side,  but  could  not  do  this 
under  less  favourable  ci re* um stances.  \V  hen  tiie  four  cor- 
ners of  a  white  eard  were  |)ointe(l  out,  and  he  had  examined 
them,  he  8<?ciiied  to  know  thim,  but  when  the  opposite  sur- 
face of  the  same  ear<l,  uhicli  was  yellow,  wsis  placed  before 
him,  he  could  not  tell  whetlier  it  had  corners  or  not,  sotluit 
he  had  not  aecjuire^J  any  correct  knu\vledt;e  of  them,  since 
he  could  not  ap[)1y  it  to  tlie  next  coloured  surface,  whose 
form  was  exactly  tl;e  same,  with  that,  the  outline  of  which 
the  eye  had  juat  been  taught  to  trace. 
Anoiierboy  Case  II.  John  Salter,  se*en  years  of  age,  was -admitted 
borabluid.       jj^to  St.  George  b  Hospital  on  the  1st  of  October,  Jb06,  un- 

dec 
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Ifl^ mr ofl'-c.  with  piitnrmtia  in  b*Mh  *^yr.'s,  whioli  according  to 

I  tlieaccuuut^  uf  Ins  relHtinn«  ha<l  existed  from  hmhirtii, 

Aft<frhi^  in?a»  reri^ved  into  the  hospital,  the  followui^  nr<^  p^t  inguisiietU 
eiim.tanre*  m-r.  ^  V"      i.ion.     The  |in*  ^ig*"*^'^^^^^^^ 

|ftl»    eotitrHrtiii    ^  ud    candle  was* 

p(iire<]  beVore  h*iin»  and  dilated  as  soon  as*  it  was  withdrawn. 
He  wan  capable  »»f  (liHtitrguishiii*^  colours  with  tolenibh;  ac- 
mimcy,  pniticulurly  the  more  brij^ht  and  vivid  ot\eb. 

On  the  Gth  of  Ortrjbtf  the  left  eye  wa^  couched.     This  nne^j^e 
operation  ivaA  i»n»f«'rred  to  extraction,  from  a  belief,  that  the  ^^,^*^^  ^^^'^ 
colaract*  were  not  Nolid,  and  as  the  injury  done  to  the  cap- 
snle  bv  tbf^  i  would  be  iesf^-,  there  was  not  the  «anie 

chance  of  ii  I'jn*  the  disposition  for  which  had  been 

K>  ftrofi^  in  llie  former  case,  Aa  the  eye  wmj  not  irritable, 
ond  was  likely  to  be  bat  little  disturbed  by  this  operation, 
levriy  tiling;  was  previously  got  ready  lor  u^tertirming  hie 
knoi^ledj^  of  objects,  as  soon  as  the  operatioii  was  over, 
abould  the  circttmslancca  prave  favourable*  The  operation  Effects  nf  the 
Wttii  atteorled  wiih  tuccess,  and  gave  verj'  Ifttle  paiui  The  <^pt?riinoa. 
«?yc  wiiaallowi^d  tmi  inumU's  to  recover  itself:  n  round  piece 
of  can!  oi'  a  vrllow  cuh>ur,  one  inch  in  diuraeter,  wat*  then 
{tlacrd  about  six  inches  from  it.  He  «aid  immediatelyy  that 
il  was  yelhtw,  and  on  bein^  ai»ked  ltd  tihape  said,  ^*  Let  toe 
Uxtch   itf  add  1  will    lell   you.  *     lieiug  tuUl  that  he   roust  « 

«fOt  touch  it,  alter  loukm^  ktr  ttomc  tttue,  he  fluid  it  wits 
round.  A  square  blue  ear  J,  nearly  the  »amestze,  being  put 
Wfare  htm,  he  suid  it  wa^  blue  and  ronnd.  A  trian^uUr 
piece  be  aliO  cftlted  round.  The  different  colours  of  the 
objects  plaeed  belure  him  he  instantly  decided  on  with 
gresl  corretiness*  bat  hat}  no  idea  of  their  form.  He  move<l 
itis  eye  to  diircrent  diitancfs,  and  seemed  ta  see  bent  at  6'  or 
7  Inches.  lii<$  t'ocul  distance  has  been  since  a«»<:ertuii>ed  to 
be  7  incbe*.  He  was  a^lced  whether  the  object  seemed  to 
fo'i  ■  ■  ve,  he  said  **  Nu/'  but  when  desired  to  »hv  at 
%li  i»e  ft  wa»,  he  could  not  lelb     These  experiinonts 

t  mjuJe  in  the  theatre  oK  tl»e  lio^tpita^  iu  which  the  upera- 
tioa  wiiii  {lerfumicdf  before  the  surgeon:)  and  all  the  i»tijdent!». 
He  waji  ht'^hly  delighted  with  I  he ,  pleasure  of  bcciuj^,  and 
auid  il  vfmn  *'  *o  pretty/'  even  when  no  objpct  was  before 
■j  oaiy  the  li^ht  upon  bis  eye.     The  eye  vva?*  covered, 

and 
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Sense  of  vision  and  he  was  pot  to  bed,  and  told  to  keep  himself  quiet,  but 
aiion.  upon  the  nouse-surgeoD  going  to  bim  half  an  hour  after- 

wards, his  eye  was  found  uncovered,  and  he  was  looking  at 
his  bed  curtains,  which  were  clo!>e  drawn.  The  bandage 
was  replaced,  but  so  deliL;;hted  was  the  boy  with  seeing,  that 
be  ag^n  immediately  removed  it.  This  circumstaoce  dis- 
tressed the  house-surgeon,  who  had  been  directed  to  pre- 
vent him  from  looking  at  any  thing  till  the  next  day,  when 
the  experiment  was  to  be  repeated.  Finding  that  he  could 
not  enforce  bis  instructions,  he  thought  it  most  advisable  to 
repeat  the  experiment  al)out  two  hours  after  the  operation. 
At  first  the  boy  called  the  different  cards  round ;  but  upon 
being  shown  a  square,  and  asked  if  he  could  find  any  corr 
ners  to  it,  he  was  very  desirous  of  touching  it.  This  being 
refused,  he  examined  it  for  some  time,  and  suid  at  last  that 
he  had  found  a  corner,  and  then  readily  counted  the  four 
corners  of  the  square;  and  ofltenvards  when  a  triangle  was 
shown  him,  he  counted  the  corners  in  the  same  way;  but  in 
doing  so  his  eye  went  along  the  edge  from  corner  to  corner, 
naming  them  as  he  went  along. 

Next  day,  when  I  saw  him,  he  told  me  he  had  seen  "  th© 
soldiers  with  their  fifes  and  pretty  things."  The  guards  in 
the  morning  had  marched  past  the  hospital  with  their  band; 
on  hearing  the  music  he  had  got  out  of  bed,  and  gone  to  the 
window  to  look  at  them.  Seeing  the  bright  barrels  of  the 
musquets,  he  must  in  his  mind  have  t*onnected  them  with 
the  sounds  which  he  heard,  and  mistaken  them  for  musical 
instruments.  On  examining  the  eye  24  hours  after  the  ope- 
ration, the  pupil  was  found  to  be  clear.  A  pair  of  scissors 
was  shown  him,  and  lie  said  it  was  a  knife.  On  being  told 
he  was  wrong,  he  could  not  make  them  out;  but  the  mo- 
ment he  touched  them  he  said  they  were  scissors,  and 
seemed  delighted  with  the  discovery.  On  being  shown  a 
guinea  at  the  distance  of  15  inches  from  his  eye,  he  said  it 
was  a  seven  shilling  piece,  but  placing  it  about  5  inches  from 
his  eye,  he  knew  it  to  he  a  guinea ;  and  made  the  same  mis- 
take, as  often  as  the  experiment  was  repeated. 

From  this  time  he  was  constantly  improving  himself  by 
looking  at,  and  examining  with  his  hands,  every  thing 
within  his  leach,  but  he  fiei{ueiitlv  forgot  what  he  had  Icarot. 

On 
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>n  thr  10th  I  saw  him  n'j,i\\n,  and  I  tuhl  him  bis  eye  was  so  Sente  of  ▼l'=ion 
tdU  ibiit  h^  mi>;ht  go  nboiit  a*  he  pleaded  without  leaving  ^^^q^ 
the  room.     He  immctiiately  went  to  the  window,  and  called 
at*  ♦*  What  U  timt  moving^''   1  uiked  bini  what  he  tbought 
WHA?  H(^  b«iid«  '*  A  do^  drawiug  a  wbifelbunow.     Tlicre 
ewe,  two,  three  dog^  diMwiijg  another.     How  very  pretty  !** 
prot'eil  to  be  carts  hikI  bor^s  un  the  road,  wblch  he 
ni  A  two  pair  of  stuirs  winduw. 
On  the  |J>lh,   the  different  coloured   (jieees  of  card  were 
pfirately  |iUiced  before  his  eye,  and  &o  little  bad  hv  <^4ined 
Uiirteen    day*,    that    he   could    not   without    coiiutin,^ 
iW  corners  one  by  or»e  tell  their  shape.     This  he  did  mih 
1  fu<jility»  running  bis  eye  quickly  along  the  otittine,  so 
it  it  was  evident  he  was  still  learoin*^,  jnst  us  a  child  leami 
read*     He  btid   t^ot  so  far  us  to  know  the  sini^les,  when 
cy  were  pbtced  before  him,  and  to  count  the  number  be- 
lantfing  to  any  one  object. 

The  reason  of  his  mukin«:  **o  slow  a  proa;re*>*t  was,  that 
ie%e  tiji^ures  had  never  been  Hubjccted  to  exauiination  by 
touch,  and  were  unbke  any  tlnn^^  he  was  uccustotned  to  see* 
lie  Imd  ^ot  ikO  much  the  habit  of  iis%tistnj|^  his  eye^  with 
lii^  haiid^,  that  ootluuf^  but  holding  them  could  keep  them 
)cn  the  ol»ject* 

On  the  iLith  the  e?rperimenti»  were  agoin  repeated  on  tbe 
Inched  tye,  to  ajscertaiu  the  degree  of  improvement  which 
lad  bren  made*  It  wuh  now  found  that  the  boy,  on  looking 
at  any  one  of  the  card*  in  a  good  light,  could  lell  the  fono 
uearly  a«  rrailily  a^  the  colour. 

From  tbe.se  two  case^  the  following  concluj»ions  may  be 
drawn  ; 

Thm,  wh*re  the  eye,  before  the  rutartict  is  mmoyed,  has  Gc  notal  cjom* 
only  Iwen  capable  of  discernini^  li;^bt,  without  bcirip  able  to  *^^"'»^*'^'>» 
dt»tin^ai»h  colours,  objects  after  its  removal  will  seem  to 
lOfich  the  eye,  and  there  will  be  no  knowledj^e  of  their  out- 
lio»;  which  continue  the  observations  roa<ie  by  Mr.  Cheftel- 
den: 

That  wi.«  re  me  eye  lm&  previously  distinfjfutshcd  colours, 
itkere  mui»t  abo  be  «n  imperfect  knowUdi^  of  distances, 
l*ot  not  of  outline,  which  however  will  afterward;?  be  very 
Mioo  scfjuin-Hi,  as  happened  in   Mr.  VVare*s  cases.     This  it 

pro  veil 
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|>roved  by  the  history  of  the  first  boy  in  the  present  Paper, 
Tifho  before  the  operation  had  no  knowledj^e  of  colours  or 
distances,  but  after  it,  when  his  eye  Imd  only  arrived  at  thfe 
same  state,  that  the  second  boy's  was  in  before  tlie  operation, 
he  had  learnt  that  the  objects  were  at  a  distance,  and  of  dif- 
ferent colours:  that  when  a  child  has  acquired  a  new  sense, 
nothin;^  but  great  pain  or  absohite  coercion  will  prevent 
him  from  ni;ikinf^  use  of  it. 
fcabractsin  In  a  practical  view,  these  rase^  confirm  every  thing,  that 

thildren  gene-  },ag  been  stated  by  Mr.  Pott  and  ^Tr.  Ware,  in  proof  of  ca-» 
touching  pre-   taracts  in  children  bein;^  j^onerally   soft,  and  in  favour  of 
ferable  to  ex-   couching,  as  bein^  the  opt  ration  best  adapted  for  removinj^ 
thetn.     The}'  also  lead  us  to  a  conclusion  of  no  small  im- 
portance, which  has  not  b<.*iofe  been    adverted  to;    that, 
iprhen  the  cataract  has  assunird  a  fluid  form,  the  capsule, 
'^hich  is  naturally  a  thin  transparent  membrane,  has  to  resist 
the  pressure  of  this  Hiiid,  winch  like  every  other  diseased 
Qccnmulation  is  liable  to  increase,  and  distend  it,  and  there- 
fore the  capsule  is  rendered  thi<  ker  and  more  opaque  in  its 
substance,  like  the  coats  of  encysted  tumours  in  general, 
^he  earlier tlie      As  such  a  change  is  liable  to  take  place,  the  earlier  the 
t)erformcd*Uie  operation  is  performed  in  all  children,  who  have  cataracts 
«etter.  completely  formed,  the  ji^reater  is  their  chance  of  having 

distinct  vision  after  the  operation.  It  is  umiecrssary  to  point 
out  the  advantages  to  be  derived  from  its  being  done  at  a 
more  early  age,  independent  of  those  respecting  the  opera- 
tion itself. 


VI. 

jExpcriments  on  various   Species  of  Cinchona:    by  Mt, 
^  auqielin". 

<;rvoral kinds  ^KVEKAL  dilTercnt  kinds  of  cinchona  are  met  with  in 

of  Peruvian  ^j     j.],j^py.    y,„t  ^jj^.  ^ij^.f  .,„,]   „,ovt  in  u«*e  are  the  following 
DyrK  in  the  '  .,        ,  r  r»  • 

•hops.  three.  First  that  formerly  called  by  the  vague  nameoi  reruvi- 

Tho  three         an  bark,  and  which  appears  to  be  taken  from  the  cinclioiui  ot* 
ficinalis  L.     'i'his  is  externally  of  a  gray  colour,  and  iuter*- 

Abridj^cd  from  tht?  Aninlcs  de  Chi;ni?,  vol,  LI\,  p.  11?,  Aug.  1806. 

nally 


«;hief. 

3  hi?  common 


lyaf  4  pale  red;  thin,  ncid  convoluted  from  the  cmvtrac- 

ItJoii  of  liie  mncr  surfuce- ;  smooth  a ud  a*  it  were  resinuus  iu 

fracture^  but  s>ometime3  slightly  tibruus;  iiud  tif  an  as- 

llrifigciit  and   bitter  taste*      Its  ijovvdtir  h  fa-vii  coloured, 

imingled  with  u  tmgt-  of  gray* 

The  *t'cond,  known  by  the  name  of  red  burk,  iiiul  some*  the  m\z 

its  irrroneoubly  culled  iu  Fronce  quiuquiiia  pitton,  is  of 

mutch  de^iitfr  colour ;  commonly  very  thick;  little  if  at  all 

fcouvoluicd;  iibroui,   and  hot  «t  nil  rewnous  in  iU  fracture; 

litb  an  a^tnii;^'t'iU  and  very  slightly  bitter  taste. 

The  Lliird»  or  yelloi^  bark,  waicb  id  of  most  recent  date^  tlieydlow. 

ia*t  not  be  confoundid  with  the  Anguitnra  bark,  as   is* 

li«>xiietiaiea  done  by  tlu:  French  drug<b^i!it«*     Tbiai  is  of  a  pale 

jfrllow  cnlour ;  of  a  more  bitter  but  less  astringent  tante  thun 

ither  of  the  preceding ;  partly  wuodyi  partly  resinous  in  its 

fnictiire;  andaliltte  convoluted,  according  as  it  h  more  or 

Ies6  thick. 

it  would  be  of  important  service  to  the  physician,  as  well  Nor^^ady  me- 
I  ,  -i.    »  '    I    '       I  t^***'  of  tits- 

at  lo  ibe  roercliant,  if  there  were  any  Bure  and  i>impje  uie-,,„j,„j^j^j„„ 

Lthodt*  of  di«?tini;nishing  the  good  kinds  of  ciiichooa   from  their  uoodnew, 

inch  a^  are  bud  or  diimiij^^ed  :  but  hitherto  we  have  nothing 

^Ifuide  Qs  except  their  appearance,  which  may  be  falkci- 

pitSy  and  our  judgment  from  which  must  depend  on  our  in- 

iivtdinil  bkdl  und  practice,      Mr.  begnin  iiideed   has  :said,  Se*,Mitn  mL<i«  ' 

the   aqueous  iiifuaion  of  ihe  good  kinds  possesses  ex- **^*^'^"' 

piusivrly  the  property  of  precipitating  infusion  of  tan,  and 

II  of  the  bud  of  precipitating  animal  grh«tinc;  but  thi»  is 

jur,  fvr  t'lerc  ure  severul  s^pecies  of  true  cnichona,  that 

E^t  |>iei:«piiatc  tarntin,  atid  yet  cnre  fever*. 

mfe  xom^pd  tlic  physical  and  cheniical  (iroperties  of 

sions  of  every  kind  of  cinchoua  to  be  found  in  the 

which  1  have  kidded  that  of  aomc  other  vegetable 

^Blj^biitces,  apparently  analogous  wrih  cinchona,  and  which 

I  lire  Miid  to  ha^e  cun-d  fever.     The  iuKi&ionti  were  prepared 

iritli  the  humG  quantity  of  water,  the  same  quantity  of  bark* 

an  equj&l  temperature,  aud  for  an  equal  time,  so  that  no 

lifleience  couhl  ari^  from  the  niude  of  preparfition* 

^  fVfr  rnnilm  ViU  rcco!l<»ct,  thai  S^guin  faticit"*!  he  lwi<f  di'tcnvererl  thf 
•  ;)tr  Tit  tlnchmia  to  bf  aatlitflg  ipora  or  J«stUiin  gektinc. 

.__ ,  , ;  ^'%yi»p*  1J0« 
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Spec.  l.     Yellino  bark. 
Tnfuskmof  122  grammes,  or  near  4oz  troy,  of  this  bark,  infused  for 

1^  ^  ^  •  twenty-four  hours  in  two  litres  [a  little  more  than  2  wine 
quarts]  of  water  at  1  2?  [54*6^  F.],  imparted  to  it  a  yellow 
colour,  and  a  ver\'  hitter  and  slightly  astrinc^ent  taste. 

Tested  with  ▼»-      This  iitfus^lon  occasioned  a  very  copious  flocculent  precipi- 
Tious  reagents.  ^  *    •  i   *•         p  •  •      i  ' 

tate  in  a  solution  of  isin*»iass. 

In  a  solution  of  sulphate  of  iron  it  produced  a  j^een  co- 
lour resembling  that  of  bile,  and  some  time  after  a  precipi- 
tate of  the  same  colour  fell  down. 

The  solution  of  antiiiioniatcd  tartritc  of  potash  was  preci- 
pitated by  it  of  a  yellowish  white. 

The  oxalate  of  ammonia  threw  down  from  it  a  precipitate, 
which  was  oxalate  of  lime. 

Lastly  it  yery  evidently  reddened  tincture  of  litmus. 

This  infusion,  when  complettly  precipitated  by  a  solution 
of  isinglass,  and  filtered,  was  deprived  of  colour,  and  scarcely 
at  all  astrint^nt,  but  it  retained  its  bitterness.  In  this  state 
mixed  with  a  solution  of  sulphate  of  iron,  it  turned  it  jifreeii 
as  before,  except  that  the  colour  inclined  more  to  a  yellow. 
It  still  precipitated  the  solution  of  emetic  tartar,  with  this 
difference,  that  the  precif)itate  was  whiter.  This  cannot  be 
ascribed  to  an  excess  of  the  isinglasH,  for  a  (>olution  of  isinglass 
occasions  no  change  in  that  of  emetic  tartar. 

Another  portion  of  the  infusion,  being  completely  precipi- 
tated by  emetic  tartar  and  tiltered,  still  rendered  Ihc  solu- 
tions of  isinglass  and  sulphate  of  iron  turbid,  but  much  less 
than  before.  The  precipitate  formed  by  the  emetic  tartar 
was  turned  slightly  green  by  the  addition  of  a  few  drops  of 
sulphate  of  iron. 
Principle  that  ^^  would  appear  from  tlu  sc  experiments,  that  the  principle 
]irecipiiateB      which  precipitates  emetic  tartar,  isinglass,  and  sulphate  of 

irom'thdt         perty  of  precipitating  iMinglass  and  sulphate  of  iron,  it  is  be- 

vrhich  prccipi.  ^yjjg  jt  retains  some  portions  (jf  the  combination  of  this 
tAtcsge.atine.  * 

principle  with  antimony.     This  suprwsition  however  is  not 

reconcilable  with  the  very  copious  precipitation  of  isinglass 

by  certain  kinds  of  cinchona,  that  do  not  precipitate  emetic 

tartar.     The   principle  that  precipitates  ibinglass  therefore 

must 
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lM4l  be  ilifTi^rent  from  tliat  which  decomposes  tartamed 
tiittmoiiy. 

The  burk  left  after  this  iofusioti  hemg  boiled  in  water»  the  Reciduum  d»i- 
dccucliou  had  olmost  exactly  tlie  mme  eflecUon  the  rcagetiU  ^^^^ 
above  enumerated:  the  only  difference  between  tlicm  v.us^ 
;)rMt  the  decoctuti  became  turbid  on  coolmg,  farm  shed   a 
ufltler  f|UiiiUit)  of  preci imitate,  and  tliii»  &e|)«inited  from  the 
Bcjiiur  more  j>pecdily. 

1  bttve  to  add,  that  both  of  them  threw  down  from  the  bo-  wiih  othet 
lutiuii  of  sul|jUate  uf  co;n>er  a  rcddiah  yellow  precipitate,  aud  feafi«atv 
frt^iii  Umt  of  acetute  of  lead  a  yellowish  white. 

Spec.  ^.     Santa  Fe  bark. 

ThUbarlt,  which  is  lately  introduced,  has  been  found  to  Santa Fc  tark, 

i  the  f^^biifu^e  power  by  able  ph)  feioians.     It  is  gray  on 

Jicontiiidr,  red  wilhin,  thiik,  little  convoluted,  with  an  as- 

in^ol  and  felii^htly  bitter  taste.     Its  infusion  is  much  red* 

Jerthan  that  of  the  yellow  bark.     Tried  in  the  same  manner 

Eit  produced  the  following  effects, 

l^lh  the  sohition  of  isinglass  it«;ive8  a  very  copious  ''^d- j^^  ^^^^1^  ^j^^ 
I  flocculent  precipitate.     This  effect,  which  has  never  yet  rciigcnii, 
bern  mentioned  by  any  person  to  my  knowledge,  ip  worthy 
lof  reniark* 

It  occasioned  no  change  in  solution  of  emetic  tartar,  in 
which  it  differs  from  the  yellow  bark. 

It  thmws  down  a  fine  deep  j^reeo  precipitate  from  solution 
of  sulphate  of  iron ;  perceptibly  reddeni  tincture  of 
litmus ;  h  prceipitiitcd  by  oxalate  of  ammonia^  but  the 
,o3k:mlale  of  lime  it  thus  yields  is  much  less  tbau  that  frofU  • 

be  yellow  bark. 
It  pren|/ttatet<  acetate  of  lead  and  sulphate  of  copper  of  a 
frciliU^li  hr«)w«». 

The  principle  which  precipitates  emetic  tartar  appears  to  jn  aiifil^Be, 
be  wanting  in  this  bark:  and  a   farther  jiroof  of  its  differ- ^f^^**  y fell** w 
ilig  IP  »ouie  reapectn  from  Uie  yellow  bark  iti,  that  their  iufu*  '*^^  * 
uon^iou  mi^^ture  become  turbid. 

Tbr  decoction  of  this  ^pecics    p^odticecl  the  vamc   effects  n*coctI 
with  reagvnls  as  its  iidu^ton  :  but  it  h  obHTvabtc,  that  it  doe^ 
:  giuw  mrbid  00  cu«»ling. 
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Spec.  3.     Gray  bark,  called  svpnfinc. 

Gray  bark.  Tlic  infusion  of  this  spcciob  is  nearly  culourless.     Its  taste 

is  biltcr  :irul  a^^tringont. 
It*:  action  with      It  forms  a  very  copious  white  precipitate  with  isinglass,  a 
iMgeni?..  j,^.^j  ^^.j.|^  jiii^i'siDn  of  tun,  a  copious  and    white  with   enieiic 

tartar,  an;!  a  very  fine  enu'raKi  i;r('cn  with  sulphate  of  irou, 
Jl  produces  no  chan;»i^  in  infabion  t.i'  yoilow  b.'.rk, 

Sprc.  4.     Cinnamon  graif  bark. 

Cinnamon  1  he  infusion  is  of  a  deep  red,  «ind  has  a  bitter  astringent 

8™y-  taste. 

It«i  action  with      It  precipitates  solution  of  isin:;l5jss  of  a  brown  fawn  colour, 
reagents.  gives  a  green  colour  with  sulphate  of  iron,  but  does  not  pre- 

cipitate emetic  tartar. 

It  occasions  no  change  in  the   infusion  of  the  grUy  bark, 
but  it  produces  u  brown  precipitate  with  that  of  the  yellow- 
bark,  and  does  not  precipitate  the  infusion  of  tan. 
Gelatine  and         1  hese  vegetable  infusions,  after  having  precipitated  each 
tartarised  ami-  other  as  completelv  as  possible,  act  no  longer  on  emetic  tar- 
tated  by  diiier- ta r :  whence  it  follows,  that  the  principle  in  the  intusion  of 
en  pnncipes.  ypH^^  bntk  which  precipitates  this  salt  combines  with  some- 
thing in  the  infusion  of  cinnamon  gray  bark  knd  Ian.     But 
these  infusions,  thus  precipitated,  still  throw  down  un  abun- 
dant precipitate  from  solution  of  isinglass,  whence  it  follows, 
that  these  two  substances  are  precipitated  by  ditferent  prin- 
ciples. 
Precipitate  The  precipitate   formed  by  mixing  the  infusions  of  the  Ist 

^.'^Ta^^^'  ^  ""^^  -^^^^  species  dries  easily,  swells  up  when  healed,  gives  out 
a  smoke  devoid  of  acrimony,  and  having  some  analogy  to 
that  of  animal  bulJ^tancts,  and  leaves  a  light  spongy  coal. 

S  p  EC.  5.     Hi  d  iarli,  called  pit  ton  in  the  shops. 

Red  bark.  ^^^^  ^^  erroneously  named,  for  the  true  pitton  bark  has  dif- 

ferent characters,  as  will  be  seen  farther  on. 

lis  infusion  has  a  lij^ht  orange  red  colour,  and  an  astringent 
bitter  taste. 
Its  action  with       ^^  forms  a  copious  reddish  precipitate  with  isinglass,  yeU 
tragciiis.  lowibh   white  With  emetic  tartar,   brown  with  the  infusion  of 

the 
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iiic  cinnamon  <*r:iy  bark,  j:;rern  with^  sulphate  of  iron.  On 
tiic  orlicr  iTivtaliic  solutions  it  acts  like  other  species  of  cjut 
ciioi:a. 

S p F. c.  6.     Gray  bark.. 

Tiii'i,  which  I  had  from  Mr.  Bouillon  Lagrange,  was  very  QraiUarfe 
thin  and   convoluted;    and   apparently  from  twigs   or  very 
yoiin:;  trees  of  the  Loxa  bark,  which  will  be  mentioncU  fi^r- 
thor  on. 

The  infusion  of  this  species  had  the  rr-d  colour  of  Malaga  lis  actioi»  yitfc 
wine,  and  an  a>trin:ient  biiier  i^ite.     It  gave  a  copious  white  '^^S^'^W. 
precipitate  with  ibin^la^s,  reddish  yellow  with  infusion  of  tan, 
gray  with  infu>ion  of  yellow  bark,  yellowish  white  and  floc- 
culcnt  with  emetic  tartar,  green  with  sulphate  of  iron,  white 
with  acerato  ol  load.     It  did  not  precipitate  sulphate  of  cop- 
per, or  infu-ion  of  Santa  Fc  bark.     It  must  possess  thefcbri-  Highly  fcljrv? 
fui^L-  property  in  a  higli  degree.  •  S®* 

Splc.  7.     /'/uY  grai/  bark*. 

The  liifu*»ion  of  this  bark  has  the  colour  of  Malaga  wine,  Flat  gray  h^ijf, 
^nd  a  tlat  taste,  without  any  abtrin^ency  or  bitterness. 

From  the  infu:>ion  of  yellow  burk  it  throws  down  a  copious,  jt^  acrion  yith 
|>rown,  flocculent    precipitate.     To  the  solution  of  red  sul-  reagent^. 
phate  of  iron  it  give**  a  line  green  colour,   and  in  a  few  mi- 
nulci  a  prccipiiaie  of  the  sunjc  colour  is  thrown  down.    Nei- 
ther tartaribcd  Jiniimony,  i-^inglass,   nor  cinnamon  gray  bark 
produces  any  chHni;e  in  its  infusion. 

These  anpeanineei  indiciite,  that  it  is  not  a  true  cinchona;  Notacinchj^* 
or,  if  It  belo:;^  to  the  genua,  at  least  it  has  not  its  chemical  na« 
pn>pertics  ;   whci.ce  \\c  may  presume,  that  it  does  not  possess 
the  banie  medicinal  virtues. 

Spec.  8.     Yeliou  [white]  bar!;,  cine/ton  a  pubescens  ofVahL 

A  hundred  grdiniues  of  this  bark  in  fine  powder  macerated  White  bnrk. 
four  and  twenty  hours  in  distilled  water  atforded  a  transparent 
liquor  of  a  g<duen  jcllow  coloui,  very  bitter,  and  frothi^ig 

•  This  appears  to  be  the  whire  ci:;chona  of  Sania  Fc  brought  over  by 
Mr.  Ton  Humboldt,  which  i^  II  be  nolicv.*d  further  on. 

when 
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ivhcti  shaken.     With  reagcuts  it  exhibited  the  following  ap- 
pearances, 
lit  action  with      Tincture  of  trails  formed  in  it  a  copious  precipitate,  which 
KMgenu,  gj^  excess  of  tiie  tincture   redissolved,  and   the  a(hlition   of 

water  ai»ain  threw  duwn.  This  shows,  that  the  mutter  sepa- 
rated by  the  tannin  U  not  puR'Iy  animal. 

From  the  solutions  of  tartariscd  antimony  and  nitrate  of 
mercury  it  threw  down  a  yellowish  white  precipitate.  To 
that  of  sulphate  of  iron  it  gave  a  docidifd  green  colour,  but 
nothing  fell  down.  Solution  of  isinglass  produced  no  change 
in  it.  It  did  not  reddtMi  infusion  of  litmus. 
Ofpwite  frjin  r)uring  evaporation  this  infu^iion  deposited  a  rosecolcnired 
*t.  substance  on  the  sides  of  the  dish;  and  being  reduced  to  the 

Consistence  of  a  sirup,  it  deposited  farther  on  cooling  a  fresh 
quantity  of  a  chcsnut-brown  sub^tance.  The  filtered  liquor 
was  still  coloured,  and  contained  the  salt  peculiar  to  cincho- 
nas, which  will  be  noticed  hereafter. 

The  brown  substance,  washed  with  a  small  quantity  of  cold 
water,  is  soluble  in  warm  water  and  in  alcohol ;  but  very  spa- 
ritigly  in  cold  wiiter.     Its  taste  is  very  bitter. 

In  the  aqueous  solution  of  this  sedimeui  nutgalls  form  a 
copious  precipitate.  Tartarised  antimony  and  nitrate  of 
mercury  ()roduce  the  same  eH'ectb  in  (his  solution  as  in  the 
infusion  of  the  bark  itself.  Sulphate  of  iron  is  turned  green 
by  it.  Oxigcni/ed  muriatic  acid  loses  its  smell  when  poured 
into  the  solution,  and  presently  forms  a  flocculeur.  precipitate. 
Isinglass  has  no  effect  on  it:  it  is  not  changed  by  sulphuric  or 
acetic  acid:  and  when  diluted  with  caustic  pot<u»h  it  gives  out 
no  smell  of  ammonia. 

Two  hundred  and  twenty-five  grammes  [o-^To  grs.]  of  this 
substance,  weighed  when  dry,  atiorJed  on  distillation  a  great 
deal  of  water,  a  porcepiiLle  quantity  of  ammonia,  and  a  pur- 
ple oil,  which  loses  this  c:dour  on  being  dissolved  in  alcohol, 
but  resumes  it  as  the  menstruum  evaporates  by  being  left 
exposed  to  the  air. 

They  left  in  the  retort  11  dccig.  [17  grs.]  of  coal,  which 
yielded  by  incineration  1  dec.  [1*54  grs.]  of  ashes  soluble 
with  effervescence  in  muriatic  acid,  and  the  solutioA  of  which 
yielded  lime  and  iron. 

It 
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'It  Id  evident  from  nliat   hnn  l>ci?n   sL*cn,  tliat  ti  i»  tlil»  co«  T!h« a  meuii 

'loiireil,  bitter  ^uUtttuct,  which,  in  the  maceration  of  (he  cin-  ,)I^j^Ji^rt  v^rJl*- 
cbona  ill  f|ucsiioni  produces  witli  rca^tni**  all  the  phoiiona'iiii  uhlc  mati^, 
fitenifoned  above.     This  substance  seciiis*  to  be  a  im'«iium»  in 
it»  naturv  nnd  pt  optTlies,  bctwccu  vcgctiiUle  niui  aitiuml  mb* 
iimncc^*     Probably  it  is  the  clUcuciuus  pnncijile  in  ihe  cure  of  Probably  the 
mtettniitiuit  lovcrK.   'Ihe  liquur  »e|)iirttic*J  troiu  this t»ub!st»i net;  ,^t,{c"^  ^^^ 
ira\  trc;itml  with  ulcohol,  which  luuk  up  the  colouring;  utcit- 
icr;  and  this  proved  to  be  nothing  but  ti  poftjoii  ui  thu  t»?juio 
■  6CibstiAncc,  that  the  water  hud  rctriioed.     The  puvlion  itiftulu- 
l^lc!  ill  utcohol  wM!i  of  ihi5  coUBibtcQce  of  H  ihick  luucildgc,  and 
'  had  scmrcdy  any  tA!tte  or  colour*     It  dissolved  in  br-c  quan-  S^iiot  b^lc. 
lily  in  water;  and  the  solution  yielded  by  spontaneous cvapo- 
mtioti  shifhlty  coltiurcil   and   Jamelbtcd   cryslab  of  a  ^alt| 
If  htcb  will  be  tarlher  UL>».iCcd  in  the  sequel,  ^ 

The  same  portton  ot  ctnchoiia,  when  it  had  been  mnceratrd 
for  tbc  Eleventh  trmef  fitiit  givin^a  prt*ctpJb*te  with  giilli^  I  con- 
ceived, that  the  cold  water  had  been  inciipuble  o{  disjiolving 
vbole  of  the  principle^  by  vvK»i*h  th'ii  el^-ct  w.is  pM/Juced. 
1  eiMi»equcnce  1  boiled  the  u>iduMm  of  the  cinchona,  and  Rr^uiuura  d^ 
b^  liqiit>r  thufi  obtained  cxhl^itmlLb«  same  j)he»»im*tia  a»  ^^^^* 
ian«  Except  that  it  did  not  precipitate  the  solution  of 
oniJmony,  Tirobiblv  bec;mise  u  wu%  Too   niurh  di- 
wick  wnier. 
bis  bark  Iherrtuie  »s  nut   titc  same  as  species  J,  though 
c>j  lire  both  called  by  the  name  name* 

$PKC.  9.     Cumimm  bark^  cimhotta  nfflcinatis, 

Eighty-four  grammes  [I'J^r    grs.]  of  this  bark,  treated, Commfm  bark 
to  the   prcreeding,  aflx^rded  a  paler  colouj'cd   licjuor»  ^mtj  o' ^he ib^ji*. 
i>re  OiUcilaginous  ihouiih  equally   bitter.      This   infusnn  tt»  aiMtou  witHj 
;)illy  reddened  that  of  lilmusi.     With  other  reagents  it  r*\»  r^K'5«*t«. 
libited  ?>iiiiilar  phenomena  lo  the  cinchorutpu beacons. 
AJI  tbfi  liquor*  obtumed  by  inuceratton  when  evaporated 
aJ^rtled  a  sediment,  the  propertit^  of  which  sO  much  res^em- 
'  I*  of  the   tinme  fiub^tju.e.e  fronj  ihe  cinchonxi  pai>e»- 

it  1  toncehed  the>  m  11401  be  luixt'd  together ;   but  th« 
pfiiatajtt  liquor,  contaiaing  the  salt  c*t»ential  to  ctucbuna, 
I  «rvaporate>l  beparaiuty,  and  *.et  to  crystalline  by  6|MiUla- 
Vol.  X IX     f^'is   1  ^<^^ .  1  oeous 
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ncous  evnporation,  alter  tlie  colouring  matter  had  brcn  .v»pii- 
ratcd  by  alculiul,  and  in  a  few  days  crystals  were  produced 
from  it. 

'J'hus  wo  have  two  species  of  cinchona,  which  do  not  preci- 
pitate isinglass,  and  which  are  consequently  dcbtitule  of  the 
principle,  that  produces  this  eftect  in  other  species.  Accord- 
ing to  Mr.  Seguin  they  arc  to  be  classed  among  the  best  sorts. 

After  several  washings  with  cold  water,  as  galls  still  occa- 
sioned a  precipitate,  the  residuum  was  treated  with  hot  water, 
which  acquired  a  pretty  deep  colour.  This  was  less  bitter 
than  the  liquor  obtained  by  maceration,  and  still  more  rauci- 
•  laginous  than  the  decoction  of  the  cinchona  pubescens.     It 

formed  a  precipitate  with  galls  and  nitrate  of  mercury,  and 
turned  green  with  sulphate  of  iron  ;  but  neither  tartarised 
antimony  nor  isinglass  occasioned  any  change  it  it. 

This  species  therefore  is  not  the  same  with  that  examined 
above  by  the  name  of  gray ,  and  called  svperfine* 

Spec.  10.     Large-leaved  barky  cinchona  magmfoUa. 

Larjje-lcsaved         A  hundred  grammes  of  this  bark  in  fine  powder,  macerated 
^^^'  for  twenty- four  hours,  yieldcl  a  solution  that  diil  not  pa5,s  the 

filter  easily.     It  was  of  a  ruby  red  colour,  little  mucilaginous, 
slightly  bitter,  and  very  decidedly  astringent. 
Its  action  with      This  infusion  did  not  redden  that  of  litmus:  neither  gall« 
icuigcms.  ^^^  tartarised  antimon)  afforded  any  precipitate  with  it:  with 

solution  of  isinglass  it  gave  a  copious  precipitate:  sulphate  of 
iron  gave  it  the  green  hue  nf  oxide  of  chrome,  which  muri- 
atic aci'l  converted  into  a  dirty  green.  With  the  infusions  of 
the  eighth  and  ninth  species  it  gave  a  precipitate. 

Tlie  water  in  which  it  was  steeped  cold  a  second  time  did 
not  precipitate  isinglass. 

The  several  wjiters  in  which  it  had  been  macerated  were 
evaporated  to  the  consistence  of  an  extract,  and  treated  with 
hot  alcohol,  which  acquired  fmm  it  a  very  fine  colour.  This 
alcoholic  solution  diluted  with  water,  and  tested  with  the  rea- 
gents employed  with  the  first  water  in  which  it  had  been 
macerati'd,  exhibited  the  same  results.  The  matter  there- 
lore,  that  produced  the  tjfiects  above  enuuieraied,  is  soluble  iu 
alc«>hol. 

The 
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-  Tttc  part  not  solublr  in  alcohol  was  of  an  ochre  ret!,  nmi  Pomonnotso- 
Lbckcucd   by  exposure  to  thi»  air.     1 1  was  rcdls^olvable  in  |^J    ^    ^^^ 
water;  and  its  solution  precipitated  iieitlicr  i»iit^lai>s  nor  giilU: ' 
but  it  precipitated  tartarised  antimony  and  nitrate  of  mercury, 
mnd  turned  sulpititto  of  iron  green. 

Ten  grammes  [1 541  grs,]  of  this  substance  insoluble  in 
ftlcobol  being  distilled  allorded  ammonia,  and  a  coal  that 
««ighcd  41  centt  [t>T  g^^-I 

ji  hark  sold  mt  uithout  artj/  name^^ 

undrcd  grammes  of  this  bark   macerated  for  twenty-  Anoilutr  sp©? 
four  hours  rlid  not  give  the  water  ^o  de(*p  a  colour  as  the  fvt-  \^^^\^^l^^ 
deeding  species,  and  its  astrlngency  wa^  leas,  but  it  wa*  more  ing. 
bitter. 

It  perceptibly  reddened  infusion  of  litmus;  precipitated 
neither  with  gath  nor  tannri^ed  ^intlmony  i  UmX  fnrme^l  a  pre- 
cipitate with  isin^la^  aufl  nitrate  of  inorcury,  un»l  turned 
sulphate  of  iron  gtcen. 

Thi'i  species  exhibifcj  all  the  chary cter^  in  general  of  the 
jprecediiig,  and  should  hw  placed  ijv  thf  siunc  class. 

The  dccuction  of  the  re^iiduum  sliovved  vn^  difference  ffotn 
|lie  Itifa^ion, 

Spec,  11-     True piiion  hark. 

This  species,  \^hich  was  given  me  hy  Mr,  Sc>b>mC%  an  emi-  Plttonbarlt, 
tietit  apothecary  in  Pan^,  greatly  resembles  in  colour,  foruj, 
and  biitertjess  the  cinch  mm  of  St.  Dumin^ro,  which  was  ana- 
lysed by  Mr.  Fourcroy  about  llfleen  years  ago. 

A  hundred  grammes  of  this   bark,  treated  like  the  oiher» 
imparted  to  the  vvuter  a  red  colour  like  that  of  venous  blc»nd. 
Its  ta^te  i»  tnore  bitter  and    disiigreeiible  than  that  of  the  l'«  actitm  with 
Others.     TInctiire  of  galls,  tartarised  antimony,  nitrate  of'******"*' 
me  m1  sulphate  of  iron,  pro<luced  copious  precipittitrs 

vrii  msion  of  ciuchonat    Isinglass  produced  no  change 

It  was  precipitated  by  oxigenised  muriatic  acid,  but  Uy 
Bci  other. 

The  infusion  left  by  evaporation  a  nrniduura,  which  partly 
dmolvcd  in  alcohol|  communicating  to  it  a  hie  red  colour. 

i  It  bid  iU  iliecliAfActcTs  of  the  ciachi»na  m^gaifijlu  [graiidirotiAJ. 
1  2  The 
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The  portion  not  soluble  in  alcohol  had  a  ^ay  colour  ami 
earthy  appearance.  It  yielded  ainnioiiia  on  di^^tilhition.  The 
portion  dissolved  exhibited  the  same  p))enoiueria  as  the  in- 
fusion from  which  it  was  obtaiited. 

Cinchona  OF  diffkrlnt  kinds  BRorniT  from  Amkrica 

BY  MlSSRS.  VON   ill  MUitLUT  AND  DoNPLAND. 

Spec,  l  i.     flark  of  Loxa,  taken  from  braiirlns  hf  the  srcovd 
1/rar,  and  used  by  the  apothecary  to  the  kin-^  hf  Spain. 

Loxabaik.  This  is   exlfTiially  i^ray,   internally  yollow,   fl.in,  convo- 

luted, aud  bitter  and  astrini^cnt  to  tlie  tahte. 

Ei;^lit  tjrarnmes  of  this  bark,  infused  i\n'  t^venty-four  hours 
in  1.^0  i^iannnes  of  water  at  15°  [59"  J'  J*  yieldL-d  a  rt^ddish 
yellow  liijuor  not  very  deeply  eolouretl,  l.avin;^  a  ^li^hily 

Its  action  with  uionhly  snull,  and  a  bilter  lasie.      It  pn.cipitaltfd  :,^iills,  tar- 

reagcnts.  tarised  antimony,  and  acetate  of  lead  of  a  yt;llo\\i.-h   white, 

iron  of  a  blnei.ui  j^rctMi,  oxahile  of  ammonia  white,  and 
isini^lass  iu  larj;f,  whitt^,  <rlutnioU'^  iloeks.  1  he  precipitates 
formed  by  tarla-.ibcd  antimony  and  isinjjlass  red.ssolvcd  in  au 
exct^ss  of  tlie  iiut  infn^io:!. 

Ilijihly  fv-'bri-         From  th».'se  propi-rtii.-.  tills  einebona  must  have    yreat  fe- 

fugc.  brifnge  viilue. 

Spec.  13.      White  Lark  of  Santa  To, 

White  bark  of      Tl»is  bark  has  a  rusty  yellow   colour  externally,   which  is 

Saiiul?c.  deepiT  within.     It  ib  flat  and  thick     lis  fnictmc  is  granu- 

lat-jd  iie:irly  like  tl.at  ol  bej  eh  bark.  Its  Vosiit  lb  ueithcr  bit- 
ter i:Oi- asstrinici-nt  likeiliat  «;f  tin*  other  barks. 

1:1'., 1^1  ^>-n.iiKiirs  liuuri-rntcd  toi'  twe'it\-ronr  hours  in  150 
pvnii...u..s  ui'v-'iter  iaipa;U\l  to  it  a  iIij-jm.t  xcilow  eolom*  than 

!?«;  ;i-tion  \v.ti\  iIk'  Lex;:  iMiks".      "i'li*':*    inf.i>if;n    pi-.-clr;iaU:d    nciti;*  r   t;nlls, 

""     """  luri.ir:  ■•  i  luitn.i.'iiy,  r.(»i- i>li:;.hit-s  ;  it.  luii.Cil  hulntion  ofiriUi 

j^;t".'i;:    .\i.i  pi'  ;|  it;i">;:  j:('i'';:t(;  uf  k::.I  ul'a  bM;wni>ii  yellow. 

N't  .1  ci'iL'ho-         l''.-.:ij  t:i»    ^'  ;no;;frlit.'S   li*!:^    ijiirk   a  ).K:n*b  nut  to  Ijc  a  true 

1.3. 

Cni'-iMMM. 

Sp-.-f.  11.     Crn:';j.'>:i!onrfd  ■'<:*•/:  rf  S*:"ta  Fe, 

Onnro  rc>.  This  b::rk   i<  nl' a  el:m:inK»:i  y*Il(^'.v  «(>!otj:\  v.it  bout  any 

l-i'.ii  o  iK.rk  oi  et»itU^rni.s,  thick,  and  verv  ftbruuo  in  itf  Iractiiie.    Thetliin- 

iiej>t 
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ii^«t  {MrfC!5i  lira  4?onvohi ted,  llip  thickef^t  flfit*     It  is  not  at  all 

ItA  inruMon,  ttiuiJp  i»s  abovL*,  is  scarcclv  colour^ :  has  a '^^  **^**'"  ^'** 
lecKledtr  bitter  Ustc;  fora^  a  copious  white  preci pittite  with 

hitjlanhefl  arulmmiy;  precipitates  tannin,  but  not  isintc^ass; 
ltiirn%  iioti  ftbj^l^ly  screen  ;  and  *lo*^  iii>t  render  tl^e  infusion 
l>f  Loxa  bark  turbid.     This  s|j<»cn<?5  of  cinchona  thfiers  from  or  little  nrtu 
;  of  Loxn,  and  cannot  huve  very  slnkitj^  iV^brifuge  pro- 
tiesf* 

Spix.  15.     Comman  jjerueian  bark* 

Thin  Imrk  iag^my  eKterii«lK%  and  of  an  ochre  red  within:  Common barl. 
jtH  t»iirftict'  i^  vv  rink  fed ;  it  is  convolattrd^  itud  of  various  thick* 
11*^^**  uccunliiiy;;  li>  liie  dirtcTcntT  of  the  pieces;  its  taiite  is 
litler  atui  ostringfnt. 
Ei^ht  gniinine^,  uiaeemted   for  twcnty^four  hours  iu  150 
[iiiinie^  of  water,  ^iivr  it  «  li^lit  ytlloiv  colour^  and  a  bitter 

utttrui^tnt   tHHte,     ThiJi  i^tfusion  precipitjite«l  tiirtarlsed  Juarir.n  wiib 
mtiniony,    *^iiigIai>Ss  and  tannin  oi'  a  yeltovvisli  ivhite,  aiid  r«3gcnt>, 
ilpiiate  of  iron  green.     It  reddened  liiinua  paper. 

ih  bark  appcum  to   be  the  same  ivith  the  ^ray,  ctdled  An  ^•xct'llcnt 
erJSne,  spec.  :i.     Frc»n^  tlie  propeiliet>it  exhibited  It  naut»t  ^*'*^f*^^*4i»=* 
\  ^cellent  \a  fevers,  &e. 

Spec.  lii.     Red  bark  of  Santa  Fe. 

Thi^  doe^  not  appear  to  difler  iu  any  sensible  de;*'ree  frona  Rffd  bark  of 
l^at  mentioned  abov*?  by  the  name  of  Santa  Fe  bark,  spec,  i  ^'»"^**  ^•^ 
Ei^bt  gramoien,  macerated  as  abo%'e,  gave  an  tiifu^ioo  of  h;^ action  with 
kb«  ml  colour  of  Malawi  wine,  with  an  a^tri^^eut  taaite,  and  f^^^lS'^"^' 
at  little  bitteratbij.     It  precipitated  ii»inglusb  brown ;  gave 
precipitate  with  tannin  or  turtari^ed  antimony:  turned 
of  14*011  green;  aud  hliijljtly  rcddene*!  htmus  paper, 
i    .  Uen»ical  properties  are  ecjiuilly  apjjarent  in  the  Suuta 

Fe  bark  ck*?»cr*bed  above. 

17»     Ytihrn  hark  nf  Cn€H(:a^  from  branches  qf/mr  «r 

Thi«  bark  h  ^inty  exteriorly,  covered  with  a  uliite  bchen,  yhIow  bark  •f^ 
a  WoifTij  jellow  interiorly »  havio*^  a  tibrou!i  frikcture,  upd  Cucii^j, 
ly  luiy  taste,     Iti  infusion  in  neither  bitter  nor  astrin- 
gent. 


1I& 


Not  febrifuge* 
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gent.  It  precipitates  neither  tartarised  antimony,  i8ln;;>^lass« 
nor  turuiin;  merely  turns  sulphate  of  iron  ^een;  but  preci- 
pitates acetate  of  lead. 


It  can  have  no  febrifuge  virtue. 
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To  t^xm  iorae  flddilionttUij^iUt  respecting  tfie  nature  of  the  Other  nub- 
prindfites  contuitietl  in  cinchona,  I  iKstituied  a  comparative ^^^^^^^'^J^™'^^ 
exjiminiiliou  ot  scvertil  other  vvj^etiible  fiu b^t ancles,  that  aj>-*:hQna. 
p«ttr  to  have  some  analogy  with  it,  and  the  composition  of 
ivhich  is   a  little  better  known;  such  as  gal U^  oak»  bark» 
Angudtttru  hark,  and  i»oine  others. 

Nnigalls, 

The  infusion  of  this  siibstance  copiously  precipitated  isin-  G«1U« 
j^la*w  white;    iron,   blue;     tartarised   antimony,   yellowish 
white;  mfasion  of  yellow  bark,  in  dirty  while  flocks;  cop- 
per, brown  yellow  ;  and  lead,  yrlluwish  white. 

It  did  not  precipitate  infusion  of  Santa  Fe  bark,  or  of 
tan. 

The  infVision  of  nut  galls  therefore,  like  that  of  yellow 
Imrk,  contain?*  the  principle  that  precipitates  Isiaglass  with 
that  which  precipitates  tartan^ied  antimony;  and  in  this  re^ 
»pcel  they  rvsemble  each  other*  But  they  differ  with  regard 
to  the  principle  that  acts  on  tan  and  on  iron,  since  iheir  rue* 
tal  is  precipitiited  green  by  cinchona,  and  blue  by  galls, 
IHiey  differ  tiK>  in  another  point,  since  tliey  mutually  preci- 
,  pitate  each  other. 

Tan. 

The  infcision  of  this  substance,   made  with  the  same  care  O^kbark. 
fiiid  in  the  same  proportions  as  tho^e  of  the  cinchona  bark* 
precipitated  solution  of  isin»;lass  yellowish;  iron  bhtc;  cop- 
per* brown  *  but  it  occasioned  no  chanty  in  solution  of  Sonta 
Fe  burk,  or  solution  of  tartarised  antimony.     It  reddened 

fusion  of  litmus,  and  was   prccipituted  by  oxalate  of  am- 
nia. 

llence  we  see,  that  oak  bark  does  not  contain  the  sub- 
Mwncf  that  precipitates  tartarised  antimony,  as  nu trails,  yel- 
low bark,  and  some  other  barks  do;  and  in  tliis  respect  it 
ilitfcrs  from  theaif  though  they  agree  in  precipitating  i^in- 

^  Cherrif-tree  bark, 

1i  16  Imrk,  which   has  sometimes  been  fraudulently  sub- B^irW  of  the 
*  st3tiitecl  for  that  af  cinchona,  has  uolhing  in  common  with  ^crry-tf*. 

it 
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it  cxcopt  the  property  of  forming  a  green  precipitate  wilFi 
sol  u  I  ion  of  sulpliatc  of  iron.  It  occabicns  no  cltani^o  in  isin- 
;;;la»^s,  taitarised  nnllniony,  or  dt^coction  of  oak  butk.  Its 
po<s!»es9in«;  any  febrituyt*  property  therefore  is  very  question- 
ablc. 

Centaury  and  Cicrmander. 

Ceil taurca  and      These  two  plants  aflorded  nie  the  same  results  as  cherr}'- 
chaHu«lr>s.      ^^^.^  bark:  their  efficacy  in  fever  therefore  is  etjuallv  doubt- 
ful. 

JVIiite  tciUow  hark. 

Baric  of  the  This  bark,  to  which  febrifuge  virtues  liave  formerly  l)eeri 

while  willow,  ascribed,  po^si  sscs  in  fart  some  of  the  chemical  properties 
of  certain  species  of  cinchona,  namely  tluksc  of  precipitatin*^ 
isinglass,  and  thiowins^  down  sulphate  of  iron  ^reen,  and 
acetate  of  cop])er  brownisli.  The  vhite  willow  bark,  there- 
fore, ns  it  unites  the  bitter  and  astringent  tastes,  may  possi- 
blv  be  a  febrifui'e. 

Angustura  bark, 

Aiigustura  ^^^^^  infusion  (►f  this  bark  docs  not  precipitate  isinglasis: 

ba^k.  but  it  forms  a  copiiMis  precipitate  with  infusion  of  nutgaLls, 

and  with  that  of  yellow  bark,  though  it  merely  renders  in- 
fiLsii)n  of  Santii  Fe  bark  slightly  turbid. 

It  pncipitatfs  iron,  taitarised  antimony,  copper,  lead,  and 
infusion  of  tan,  all  yellow. 

Thi«*  Imrk,  we  see,  diffeis  from  several  of  the  «ipecie9  of 
cinciiosia,  an'l  froTn  t!u!  otlier  substances  submitted  to  the 
comparative  evaiiilLiation.  in  not  precipitating  animal  gela- 
tine. It  wants  too  the  astv"i?iixent  taste,  bnt  on  the  other 
hand  is  extremely  bifcr.  Then*  i^  rea>on  tt>  believe  too, 
that  tlie  pihciple,  which  in  lliis  pn-cipitute«^  the  nuftallic  so-» 
Intioijs,  is  not  altui^etiier  the  s:nne  with  that  in  the  cincho- 
nas: lit  l<»Jist  the  colour  of  tlie  precipitates  it  u;ives  is  very 
difVt-rent.  Fr»>ni  thise  [»-operties  however  the  Anj^ustnru 
bark  may  possibly  be  a  febrifui;;*.  - 

{  To  he  concluded  in  the  ne.vt  number, J 

Experiments 
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VII. 

Lxperiw cuts  for  iufcslti^afhii:^  the  Cause  of  the  coloured  coui* 
centric  UiJurs.  tliscovcrril  hij  Sir  Isaac  Newton,  between 
two  Oh j^cl-'tr fosses  laid  upon  one  another.  By  William 
Herschkl,  LLD.  I\  R.S\ 


T, 


-1  HE  arroifnt  -iv.-n  hv  Sir  T.  Newton  of  tlie  coloured  ^p^oi^ed Hngi, 
arcs  and  rl:i;^s,  wliifli  In.'  discovoml  by  layiiiir  two  prisms  or  supposed, 

ohjC(t--]a>-e.  iijjoii  oaf^h  other,  is  hiohlv  intcrostiii''-.      He  "'^'X '^^^^ '^ • 

•  '     .  ,         1         ,  ,  /.    v/T.      1    c>mpletionof 

vrry  justly  nniarks,  tliat  tlicsc  y>nenomcna  are  '*  ot  dimctiit  the  theory  of  - 

ronVHieiation,"  but  that  "  tlu  y  may  coricluce  to  farther  (lis-  *'6^*^« 

coveritts  for  cnmplctin;^  the  tlieory  of  li^ht,  especially  as  to 

tlie  constitiition  of    the  |)Hrts  of    natural  bodies  on  which 

tJu'ir  ooh)nrs  or  tian<p:irenoy  denendf.'* 

U  ith  r«-^ard  to  the  ex;»iaiia(ion  of  tiie  appearance  of  H'-'explanjto 
th('«e  cohinrcd  lir'irs,  whieh  is  f;ivt'n  by  Sir  1.  Newton,  I  un>a*ii<kciorf^ 
must  confi's«i,  that  it  has  never  been  siitisfaetory  to  me.  He 
aieouuts  for th(!  produetio-i  of  rht  riii^s.  I>y  ascribing;  to  the 
m>a  of  b^iht  et'vtain  lits  of  ea-^y  rclleetiou  and  easy  trans* 
iiiisNion  altern;»tely  returnin;^  and  taking  j)Iace  with  each  ray 
at  ctrtain  staltd  intervals*.  IJut  thi>,  without  mbntionini^ 
|iarticular  obje<-tlons,  ».eems  to  l)e  an  hypothesis,  whicli  ean- 
ijot  !;e  cnsily  reconeihul  witli  the  iniiustentss  and  extreme 
ve!oeity  of  the  parti(  U>,  of  wliieh  the  i-  rays,  according  to 
the  Newtoiiiiin  tlieory,  arc  compo-rd. 

The  grrat  Inauty  of  the  eoloun  «1  v\\\'j:<,  and   tlie  j)leaKing  Dr  Ilcrsrht I 
appearances  arisintr  fioni  the  diriert  :it  .'e^ree-i  of  ijressure  of  j*,^^  J*uh*"a  ra 
the  two  surfiices  <il'  th«*  ^^:•.^•<'^  :iL;-ii;i  1  « :;o]i  other  wlien  they  some  extujt^ 
are  formed,  aiid  e.-;M«:i:tiIy   the  iuro".  liiur  of  the  subject, 
have  oft»*n  rx<  ilfd    my  de-ire  of  inii;i;iin;5  farther  into  the 
cause  of  sueh  inten-tini::  p]ienoniei:a ;  and  with  a  view  to 
eNam'ine  tlu  in  i^roMevI.  I  oblainrd,  in  the  \e!:r  I7;)2,  the  two 
object-n!a--»j>   <'f  Jiui:*'!!-;,   in   i':e   jm.v-i  *  ,ioii  of' the  K(»\  al 
Society,  oni:  (•!*  \12.  ai-.d   iht-  othri  «.!'  i;<i  i'rl  foral  length, 
jiud  bci;aii  ascrii'^  ^u  i  :.;><'nn)i  nt-  u.tli  t;.»in,  uhifli,  thougl^ 

•  Ir..-.  the  Pnil.  Tranv  for  1^07,  P.  il  111,  p  1?0. 

in  liny 
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Tuany  timcfl  interrupted  by  aBtronoinical  pursuit's,  has  oActI 

becu  tukeii  up  again,  an<i  huii  liitcly  bceii  cui-ricd  to  a  very 

ilis  cxpovi-      coiibicierable  extent.     Tlie  cunclusionh  that  may  be  drawn 

inentsiolio     f^^  thtui,  Uion-li  tliey  may  not  perfectly  account  for  all 
new  coiiclasi-  '  '^  j         .  r 

6n*,  and  discri-  the  pbienomcna  of  the  rinjfs,  are  yet  hufTiciently  well  sup- 
niuuiLiouk.        ported,  and  oi'  snch  a  nature  as  to  point  out  several  modifi- 
cations of  li^ht  that  have  been  totally  overlooked,  and  others 
that  have  nev«r  been  properly  di«-crlniinated.     It  will,  there- 
fore, be  tl.c  aim  of  this  paper  to  arrange  and  distinguish  the 
various  nKKlitications  of  li<;ht  in  a  clear  and  ])crspicuous  or- 
der, and  afterwards  to  j>ive  my  sentiments  upon  the  cause 
Klin  lite  detail  of  the  fornjation  of  the;  concentric  rings.     The  avowed  in- 
iieCto^ry.         tricticy  of  the  subject*,  however,  recjuires,  in  the  first  place, 
a  minute  d<:tail  of  experimentb,  and  afterwards  a  very  gra- 
dual developement  of  the  conscipiences  to  be  deduced  from 
them. 
iTerm  modifi-         As  the  word  modification  \\ill  frequently  be  used,  it  may 
canon.  not  be  amiss  to  say,  that  when  applird  to  light,  it  is  intended 

to  stand  for  a  general  expression  of  all  the  changes  that  are 
made  in  its  colours,  direction,  or  motion:  thus,  by  the  mo- 
dilleation  of  reflection,  light  is  thrown  back;  by  that  of  re- 
fraction, it  is  bent  from  its  former  course;  by  the  modifica- 
tion of  dispersion,  it  is  divided  into  colours,  and  so  of  the  rest. 

I.     0/  different  Methods  to  make  one  set  of  concnitric  Rhign 
visible. 

Ono^ci  of  rings      In  the  beginning  of  my  experimentK  1  foUoweil  the  New- 

bt  different       tonian  example,  and,  having  laid  the  two  object-glasses  of 

xucthwds.  Huygens  upon  one  another,  I  soon  perreived  the  concentric 

rings.      It  is  almost  needless  to  say,  that  I  found  all  the 

^[twtonian  obsen'ations  of  these  rings  completely  verified; 

but  as  his  i  xperiments  sremcd  to  be  too  much  confined  for 

drawing  oiMieral  eo^elnsio^!^,  I  endeavoured  to  extend  them  : 

and  by  way  of  rendeiing  the  methods  I  jjointout  very  clear, 

1  have  givj^i  one  easy  particular  instance  of  each,  with  the 

addition  of  a  generalization  <»f  it,  as  follows: 

\%\  method.  lirst  Method.     On  a  tabhf   plartd  before  a  window  1  laid 

Double  i.ou-     (Jown  a  slip  of  i;lass,  the  sid«*s  of  which  wi're  ])erfectly  plain, 

i>lwjt-u  "!u-s,  parallel,  and  highly  polished.      Ipon  this  1  laid  a  double 

»  N<;w:oirf  0;.tics,  4th  cd.  i*.  Jb^;  cndof  Obs.  U. 

convex 


MifT%  IcniR  of  2fi  Inches  focnl  len^h,  and  found  that  tliti 
Immi^rmt'nt  ^titp  me  n  set  of  lieaiitifal  rmicentric  rin***. 

I  ^irwi'd  ihem  wiih  a  double  coriv(*x  eye  lens  of  a-J  inoliefi 
kCQ^imotittted  upon  an  niJj«?5table  i^tand,  by  wbkli  simple  ap* 
paratus  (  eould  esaintne  tbeni  with  ^reot  eaje;  itiid  as  it  was 
l»Ot  miiterlHl  to  my  pres*ent  purpose  by  \%'hnt  obVupiity  of  in-* 

pnee  of  lii^ht  I  «uw  the  rin^H,  T  reeeived  the  rayis  from  the 
rifidow  most  eon ven'iently  when  they  fell  u|>ou  the  lens  in  an 
In*^!*^  of  about  :30  degrees  from  the  perpendicular,  the  eye 
Win*^  placed  on  theoppOHte  side  at  an  eqaal  angle  of  eleva^ 
Ation  to  receive  the  reflected  rays, 

OenetftHzniion.  Instead  of  a  plain  slip  of  glass,  the  plain  Gftnc^rali^, 
;ide  of  a  piano-con euve,  or  plano-convex  lens  of  any  focal  ^^°* 
leii^K  wjiutsoever  may  be  used:  and  when  the  convex  aide 
of  any  leus*  is  laid  upon  it,  whatever  may  be  the  figure  of 
iKe  tjther  fiurfare,  whether  plain,  concave,  or  convex,  and 
rhsitever  may  be  Ms  foeul  len-^h,  a  set  of  concentric  ritigs 
itiU  always  be  obtained.  I  hnve  seen  rings  with  IcniiPB  of 
ill  TBneties  of  focus,  from  170  feet  down  to  one  quarter  of 
ID  inch,  Even  a  common  watch  ^lose  laid  upon  tlie  same 
plain  •stifface  will  give  them. 

To  insure  success,  it  t^  necessary,  timt  the  glasiseji  shoidd  Kecessa»y  pv»* 
perfectly  well  cleaned  from  any  adhering   dust  or  soil,  ^*"**^*- 
ppecially  about  the  [loint  of  contact;  and  in  laying  them 
Bpoti  eiich  other  a  little  pressure  should  be  used,  aceomi>a.? 
ilied  nt  first  with  a  little  side  motian,  after  which  ttiey  must 
Irft  fit  rea. 

If  the  surface  of  the  Incumbent  lens,  especially  when  it 
» of  ft  vrr}'  short  focal  Iciij'Ut,  is  free  from  all  imperfection 
ind  Itighly  pohi^hed,  the  adjiibtment  of  the  focus  of  the 
obt^ve  mentioned  rye-;2:lnss,  which  I  always  use  for  viewing 
Ibe  rings,  i».  ratiier  tronhltsunic,  in  which  case  a  small  spot 

ink  nmde  upon  the  \^n^  will  berve  as  an  object  for  a  suffi* 
CieQi  adjustment  to  find  the  ringSp 

Second  Aletft&d,     ln«*teiid  of  the  slip  of  class,  1 1  aid  down  ^.        ,    ^ 

well  poiiHljeil  phnn  metalbne  mirror:  and  placing  upon  it  Dowblc?  ron- 

be  some  £t»-tiich  double  convex  lens,  I  saw  ajjnin  a  complete  ^^^  *'*"-''  **"  • 
-  ^  ,      .  o  I  metalhcmif* 

^91  coTirentfic  nn^^n,  ^^ 

1  i«  f^n^ular  I  hut,  in  tbift  case,  the  rings  reflected  from  a 

iii^^ht  metalljiie  ^uriace  will  appear  ftiinter  than  when  the 

ij'iim#» 
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same  lens  is  laid  on  a  surfiuc  of  irl:r-s  rcfl.^otin^  Imt  little* 
li.Ufht;  this  iimy  howfrver  be  o'couiittiil  Tor  ))y  tla;  brilliancy 
of  the  metalline  ltouiuI,  on  nhirh  liu's«*  fiiitit  riii.;?*  arc  seen, 
the  contrast  of  which  will  on'u>nite  their  f«'»/)»le  apni'arjmce. 
Gcncrjiliwi-  Generalizath^u     On  the  same  metalline  snrface  everj' va- 

*'°"'  riety  of  kfnses  may  he  laid,  whatever  be  the  riij^nreof  their 

upper  surface,  whetlier  plai.i,  cuncave,  or  convex,  and  what- 
ever he  their  focal  lengths,  provided  the  lowi^t  su:face  re- 
mains coiivex,  and  concentric  rini;;s  will  alwiiys  he  obtained  ; 
but  for  tlje  reason  mentioned  in  tlie  orecedini^  panej^raph, 
very  ^nlall  len«cs  sliould  not  be  n>ed,  till  llie  c\}h  rimenlalist 
has  been  fauiiliwi/cd  with  the  n»."thod  of  seeing;  these  rinjj^s, 
after  wliicli  leiites  of  two  inches  focus,  and  gradually  less, 
may  be  tried. 
Mmethocl.  Third  Mef/wrJ,     Hitherto  we  have  only  used  a  plain  sur- 

DoublcMoiivix  faoe,  upon  which  ninny  tiorts  of  glasses  have  been  placed;  in 
It»nsona|il.i-  *  ''    .  '  .  ' 

iiocoincx.       order  therefore  to  ohtani  a  stnl  irreater  variety,   1  have  laid 

down  a  plano-convex  lens  of  15  ind'cs  focal  len-^th,  and  upon 

the  convex  snrfa<re  of  it  1  placcil  tlie  2(j-lnch  double  convex 

lens,  which  produced  a  complete  set  of  rin^. 

4ih.Thesimn       Fourth   Method.     The  same  lens,  placed  upon  a  convex 

Oil  convex  nio   metalline  mirror  of  about  15  inc'ies  ft)cal  len»^th,  gave  aUoa 
complete  set  of  rin^j^s. 

Gcncrali'u-  Ceneralizatlon.     These  two  ca-es  admit  of  a  much  greater 

***"'  variety  than  the  firstand  second  methods  ;  for  here  theiucum- 

bent  ti^lass  may  'have  not  only  one,  hut  both  its  surfaces  of 
any  ii'^nre  whatsoever;  wl»elher  plain,  concave,  or  convex ; 
provided  the  radius  of  concavity,  when  concave  lenses  are 
laid  upon  the  convex  surface  of  ^;lass  or  metal,  is  greater 
thai»  ti::ir.  of  ti;e.  convfxityon  wiiicli  tln^y  are  laid. 

I'iie  figure  of  the  lowest  surface  of  the  subjucent  substance, 
when  it  is  glass,  nmy  also  be  [»lain,  concave,  or  convex  ;  and 
the  it'.rvatnrc  of  il>  upper  suiface,  as  well  as  oi' the  mirror, 
may  be  such  as  to  give  them  any  focal  h'ugth,  provided  the 
radius  of  their  convexities  is  less  than  that  of  the  concavity  of 
an  incumbent  lens;  in  all  which  cases  complete  sets  of  con- 
centjit:  rini^swill  be  obtained. 

5!h.  Double  ^'{/^h  Mithod.     into  the  coneavity   of  a  double  concave 

cojivt^N  Uii^m  glass  of  8  inches  focal  lenulh  I  placed  a  J-inch  double  con- 
a  'ioublif  «oii-  ,  ,  11.,  ,.    • 

«avc«.iu«.        ^^*^  iKir.s,  and  saw  a  very  beautilul  set  or  rings. 

Sixth 
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Sixth  Utihod.     \j\f<^\t  a  7  fi»et  connive  inetnMVne  mjrror  I 
|)tii4^  the  double  coti^tit  ^»G-4ticli  len»i  imd  Imd  a  very  fine 

iMeneralizaflon^     Witli  these  two  las-t  tnetliotls,  whate>*cr  Gih.    ten*  in 

\te  the  railtns  of  the  cnnnivity  of  the  Mjhjarent  Hfjrfiice,  '^^♦"«^*^«  '"<^^^^'- 
ftiiffed  it  l>e  gri-'tiler  t!i!m  thai  of  the  convexity  of  the  in- 
llimlierit  wlflss;  and  whutiu'er  may  he  the  Ijgurt:  of  thi*  up- 
cr  fHiTpHoe  of  the  lettnos,  that  are  placed  U[)on  the  former, 
liere  will  he  pr»n!«refJ  eouceotr'ic  nnj^s.  The  fisjune  of  tlie 
frwent  sorface  of  the  subjueriit  «;Iuhh  niay  also  he  vurte<J  at 
sari%  uiul  !^lili  concentric  rin^  wirt  be  obtuiued, 

II,     0/ jiufeing  Rings  htf  TraHsmhsim^ 

The  jjTCfit  variety  of  the  d'tferent  combinations  of  these  Rhi.»sbvinmi« 
Itffereiitly  figured  gluHSci  ftiid  mlrroffi  wilt  still  admit  of  for*  mlssiuu, 
ber  addition,  by  mm^  a  different  way  of  tifewin^  th^  nng% 
kiUicrtii  the  arrunp-nient  of  the  upparrttn*  hi-^  been  FVich» 
>  make  them  visilife  only  by  reflertton,  which  is  eudent, 
H»5.*r  all  the  experimetits  that  have  been  poinled  out  mny 
» made  by  the  li;;ht  of  a  candle  placed  sio,  that  tire  ahgle  of 
-  and  of  reflection  tovviiirJs  the  <-yo  of  the  ob^^ejier 
'  |uab     But  Sir  K  Ne^^ton  Iiai^  ^iven  u^  ;ilao  an  ob- 
HtfOti,  where  he  «aw  these  riiign  b5*  transmission,  m  eon- 
'^     ■  '  'i  I   have  Hi^iiti  lAiiltiptied  and  varied  the 
Hig  tin  in  that  way,  a*  follows: 
/Irif  M^fftod^    On  a  shp  of  plain  glans  higlily  polished  on  |^|  itirthml 
^ide»  place  the  tiauie  double  convex  lens  uf  i(>-inche?»,  I>onb!"rornrfx 
iliich  had  ab-eady  been  u^ed  when  the  riog^  i^ere  *een  by    J"'"'^"  '      ' 
^^^'*~^        Take  them   hoih  up  to^-ether  and  hold   lhi*m 
it  ttir  li^^ht  of  a  window,  in  which  position  the  roncen* 
lign  will  be  seen  with  ;^reat  ease  by  irausTnittcd  h^ht* 
H«  the  tt>ie  of  iin  tyo^.HasT*  will  tuit  be  convcnieht  in  I  hi* 
HU  it  will  be  ucfessury  to  put  on  a  ymir  of  spectacle* 
I  of  5»(^«  or  7  inches  focn%,  to  inaijnify  the  ritlgf 
'  !r  Til  more  readily. 

It  wonld  be  eu»y  to  con?troet  an  appara-  2<i.  T»>e  «mej 
I  fiif  m-iwinff  the  ritigH  by  trenbmis'idn  fitted  wUh  a  proper  ^"di  t!u*  i»ch , 
'  r,t  *#fhcr  fni^lhods  of  e(feclin<4  the  same  purpose  (JX-***/'^""**** ' 
.     Thnfc,  if  the  two  ulaAbcn  that  are  to  '^vc  the 
p  in?  Intel  npon  a  hollow  »t4md,  a  eandtc  placed  ut  a  priH 

per 
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}l^r  angle  and  distance  under  them  will  show  Uic  ringg  con- 
veniently by  transmitted  li^ht,  while  the  ohscrver  and  the 
apparatus  remain  in  the  same  bituution  a»  if  they  were  to  be 
seen  by  reflection. 
W.  Paylight        Tkird  Method.     A  still  moreelii;ilileway  islo  iisedaylij^ht 

renertfd  up-     received  upon  a  pUiiii  nR'tnlline  minor  rellerting  it  upwards 

Ward  from  *       .       •         ,  ,         .  ■       i  •       i 

torror,  to  the  ijlasscs  j)l;icca  t»vcr  it,  hs  prartisu!  in  tiit  eonstructnai 

of  the  common  doublf  micnisoop!' ;  but  I  forbuar  eut<:rin«^ 
into  a  farther  dotail  of  this  last  ami  nio^t  ustlul  way  of  bce- 
iug  rings  f\v  transmission,  sis  I  bhall  b«.M.>u  havv.'  oeeahion  to 
say  more  on  the  sanu-  iiilijecT. 
Oeneralization  Ocucraiiznfhn.  Fvny  coiiihii.  'Mm  uf  o;la:->os,  that  has 
been  explained  in  the  ti;st,  tliird,  iwf'  I'T'li  inttrK'tla  of  see-^ 
injr  rings  by  reflection,  will  uIm)  j;lvr  li  t  •».  by  tvjmsuii^siun, 
when  exposed  to  thf  li«rht  in  ;r.»y  of  the  ilnto  wjiys  that 
have  now  been  pointed  out.  \\  l.cn  thc>e  are  jidilfd  (o  the 
former,  it  will  be  allowed,  tlmt  v.e  iiave  an  extensive  variety 
of  arrau^emenlb  for  every  desirable  ]iurpobe  ai'  making  ex- 
periments upon  riii^b,  as  far  a»  bingle  sets  of  them  are 
concerned. 

III.     O/S/iadowS, 

0/ sliadiv-v!.         When  txvo  Or  more  sets  of  riup^s  are  to  be  seen,  it  will  re* 

quiru  some  artificial  menub,  riot  only  to  examine  them  criti- 

call}',   luit  even  to   perceive  them ;  ami   here  the  shadow  of 

1*omt  of  a  pen-  *^»"e  sl«-iider  opaque  body  will  be  of  eminent  service.     To 

kmre  ^^.jjst  shadowi,  of  a  proper  size  and  upon  places  where  they 

are  wanted)  a  pointed  penknife  may  be  used  ub  follows. 

- .-,-  .-.«  *  When  a  idain  slip  of  uhus  or  eonvex  lens  is  laid  down, and 

pivcs  two  Riia-  I  i         c« 

ilows  from  a     thc  point  of  a  penknife  is  brought  over  either  of  them,  it  w^ill 
vcx'cluss^'*""    ^^^^  ^^^'^  shadows,  one  of  whieli  nuiy  be  seen  on  the  tirst  sur- 
face of  the  glass  or  lens,  and  the  other  on  the  lowest. 

When  two  slips  of  ulass  are  laid  upon  each  other,  oracon« 
three  from  two  ,  ,  •  ^        i      i  •  i 

5lassc<»  vex  lens  upon  one  slip,  so  that  hoth  are  in  contact,  the  pen- 

knife will  give  three  shadows;  but  if  the  convex  lens  should 
and  in  some      ,         ^  ,  ,,  ,       ,•         .<    ■        i         i-  .1 

«B«jsfour»  ^^'  «*  s*  very  short  tocus,  or  the  slips  ol  glass  be  a  little  separa- 
ted, four  of  them  may  be  perceived ;  for  in  that  case  there 
will  be  one  furnied  on  the  lowest  surface  of  tlie  incumbent 
([(lass  or  lens;  but  in  my  dir»tiMCtion  of  sl.adows  this  will  not 
be  noticed.     Of  the  three  shadows  thus  formed  the  second 

wilt 
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f^Vn  be  darker  than  the  lust,  but  the  third  will  be  fuitit, 
Wheo  a  pieci!  of  luokint^  ula^s  U  substituted  ibr  the  bvvcst 
Uip^  the  third  sliudow  will  be  the  stronger. 

Tliree  slips  of  j^Uas  in  contact,  or  two  slips  with  a  lens 
upon  them,  or  uUu  a  looking  jjlasti>  a  alip  uud  a  luus  put  toge- 
llbcrt  win  give  four  shadowa,  oue  frmn  each  upper  surface  and 
|>i>fic  from  the  bottom  of  the  lowebt  of  thern. 

in  atl  these  cuses  a  nieUilliiie  mirror  mtiy  be  laid  uuder 
■the  same  arrangement  without  adding  to  the  number  of  shn* 
lowsy  itsedect  being  only  to  render  them  more  intense  and 
Idbtitict. 

nic  shadows  may  be  distiu^uished  by  the  Mlowing  me- 
Jiod,  When  the  point  of  the  penknife  is  made  to  louch  the 
Iplirface  of  the  uppermost  glass  or  lens,  it  will  touch  the  point 
*or  it9  own  sliadow,  which  may  thus  at  auj  time  be  easily  os- 
jDerluiQed:  and  thi^  in  all  cases  I  call  the  iirst  shadow;  that 
ifhtch  is  next  to  it,  the  second ;  after  which  follows  the  thirds 
^lutd  no  on* 

In  receding  from  the  point,  the  shadows  will  mix  together, 
dd  thus  become  more  intense:  but  which,  or  how  many  of 
'them  are  unitetl  togiher,  may  always  be  known  by  the  points 
af  the  blmditws*  . 

When  a  shadow  is  to  be  thrown  upon  any  recpiired  place, 

b<»ld  the  penknife  nearly  lialf  an  inch  above  the  glasses  and 

rdvAnce  it»  edge  foremost  gradually  toward*  the  incident 

[light.     The  front  should  be  held  a  little  downwards  to  keep 

fhe.  light  from  the  underside  of  the  penknife,  and  the  sha* 

i  to  be  used  should  be  obtained  from  a  narrow  part  of  iu 

With    this    preparatory    information    it   will    be   easy    to 

oiot  out  the  n^e  that  i»  to  be  made  of  the  shadows  when 

ey  ar€  wanted. 

I\'.     Of  iwo  sets  of  Ring$^ 

(shall  oow  proceed  to  describe  a  somewhat  more  compli-  Two  *ei*  of 
Fed  way  of  obsenatioo,  by  which  two  complete  set*?  oT^^S^ 
roacentric  rings  may  be  seen  at  once.  The  new  or  add  it  i- 
»isat  %et  will  furni«h  uj»  witli  an  opportunity  of  examining 
^^  in  srtnotions  where  they  have  never  been  seen  before, 
ibirh  will  be  of  eminent  ^lervice  for  investigating  the  cause 
ibeir  origin,  and  with  the  assistance  of  the  shadows  to  be 

forme<f» 
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forrr.of],  as  has  l)Len  espial ?ii  ^1,  wr  shall  not  find  it  difficult 
to  SI:**?  thcJii  in  tliivp  sit;in'it>i!s, 
1st  method,  J'irsl  McUwd.     V'y*\\\  u  we'll  |>.>r.«hrd  pi»»cc  of  j»tiiKl  lof)k- 

leJIi'^iV^ir  '"^  ^'^*''"'  '-'>'  '*^'''"  "*  ^'•''*'*''  ''*"^'*'  ■  ^^■^'**  ^^  ;d)(,iit'jO  irK-hcs 

glass  I  foni!!.     When  the  cvc-«^h.<!!=  ]':!s  Iv'on  miinstrjl  us  ("{ual  for 

si.'(in^  one  si.'t  of  riir^s,  ni:i  sr  ih"  :^'vir^)-.\  oi'  thr  jH'iiknife  ill 

t]jc' order  whicji  hn*.  1-  ^-.i  ''<•  f-rif/'il,  j)isv  i»vrr  rl.f  Kmis  ;  iheii 

as  it  !'(>Tm;l:ii';«;.s  ]iap/j.;is  in  t!»ls  ;ir':'.i'^/'»:i{'!it  ihat  no  rin'j;.>* 

arc-  f'lijsily  to  bo  si-en,  tlr'  ssha.Miw  v, -.1,  :m  is  [>ii^d!i<^e  over  ihe 

surfiRC,  sh')\v  wlui'.r  1:^.  .  -.li*  .-^it •:;**■-'.!.     V.  Iumi  a  <i*t  of tliuin 

is  i)c:*ccivcJ,  \^!J!L'il  is  j^-iitui:      .!.;;  piini-.iiy  oih',  brini^  ti:e 

tliird  shadow  of  tin:  ^M-iuiili-  ovor  ir,  in  whicli  situation  it 

will  be  st'cn  to  tiio  j^iva'  .-t  ai'.vaiitai^f, 

ficfondar\  set        Then,  if  at  the  bUm"  iui:i'  5»  s*  toi-.tary  «f  t  of  rin<?s  has 

oi  rijip.  not  yet  been  discovered,  it  \.iU  enjlaiidy  Ik-  peneived  wlieii 

the  ^^coiul  shadow  uf  the  rcjikiiif':  is  broci-^hl  iipo^i  tlie  pii- 

niury  j-et.     As  soon  as  it  hi>>  1  een  found  oot,  iheeompoiunl 

shadow,  cor.bistin;^'  of   all   tlie   three  shadows   united,  may  • 

then  be  thrown  upo:i  this  ser<;irdi:ry  set,  in   order  to  view  it 

«t   leisisre  and  in    pri'.ectiiMj.      i'ut   tijiis  <f>n)ponnd  sliuJow 

should  l>e  takin  no  iortlier  firm  t-jf;  point  tijan  is  ner»,'v.sary 

toccvirit;  nor  ^.-lunlvl  Ine  tlil.d  .-^Ij-iili.  v  tour  h  the  primary 

5.et.     Tlie  two  ."ets  a;.f  so  mar  to^el!  er,  tli;it  many  of  the 

rinpjs  of  one  Mrt  intrrsoet  joine  of  t'li'  other. 

V'  ^    ,    ,  Wiien  a  =ii»ht  (»i*the  sceoi-.tlarv  -et  !;as  bit:?  nnrc  obtained, 

»»?.t:'ly  v.ithihe  it  will  b'.*  very  easy  to  vit  w  It  a!tevii:.t.-ly  v,i;!i  tV.e  ]»riraary 

iriiiuin.  ^.^  ,  j^..  .^  j,]^i..t  liiolion  oF  t!,e  penl.nifv.  so  as  to  make  the 

th.nl  .'"Iiadow  of  it  «^o  fr»»in  o.;e  -t  U>  X\\v.  other. 

Tlv  rinrMi;.  !v?       i><-M(h:s  tiie  n.^olihe  sliud  >a.s  t-Mii'  is  another  way  to 

\\\-i\>\  i  \)\- <>-u   make  riti;,"*  visihlt;  ^\I!«'m  tb.ey   e.jMP.'t    f)e  easdy  perceived, 

lac'tioii?**  ^'^      wliich  is  to  ta'  e  !i(»ld  vS  tin-  l.'i.s  wivh  both  hands,  to  press 

it  altcrn;?t(ly  a  lii!.:-  hh'r-  \\.\\\  one  than  witlj  the  otlier;  a 

tiiiin';-  motion,  ;:;:vrn  to  the  lens  in  this  manner,  will  move 

the  two  set*  o''  rin^rs  fio^n  sld.*  to   siile;    and  as   it  is  well 

known  lh;it  a  rulut  olijcrt  in  nolion  niay  be  sooner  perceived 

than  wiu-n  it  is  at  rrst.  b'Mh  s-  Is  ol  rinjj;s  will  by  these  means 

be  ii'Mierally  di  teeted  i «'!.;*•;  i!;-r. 

,,.,    ,.  ,  It  wd!  al-o  e  •utii!)!^te  wwiU  to  fM-iliu*"  tlie  method  of 

s!n.«iKi  ii'M.iKi- vr-- io.^  two  --its  o.  r":M'... ,  il"  v.<' n  ceivf  Hie  li^iit  in  a  more 

*-*^^-  oljiipie  an-.de  of  iii'-.d.-iH-j',  sneh  as  4!^, -."»»»,  or  even  OO  de- 
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TKis  Avill  increase  the  distance  between  the  cenfrea  of 
lie  primary  anJ  seconfJary  ^cts,  and  at  lh«  same  timeocca- 
an  a  more  copious  rcfleciion  of  Hi^bL 

Inst^ftd  of  a  common  looking-glajs  a  coiivex  glass  mirrnr  With  ghsi» 
f  be  used,  on  whick  may  be  placed  either  a  plain,  a  con-  ^f  other iorms. 
or  u  eotii^ex?surface  of  any  lens  or  glass,  and  two  sets  of 
|i*gs  will  b^  obtnined. 

In  tliesomc  manner,  by  laving  upon  a  concave  glass  n^irror 

t  convex  Wn%,  we  %\u\\  also  htivc  two  sets  of  nn!;s. 

Thcgenerulizations  rhathuvc  been  mentioned  when  one  set  GetieralizAiion^ 

rings  \va5  proposed  to  be  obtained  m;iy  be  ensily  applied 

tith  proper  regulations,  according  to  the  circumstances  of 

the  case,  nnt  only  to  the  method   by  glass  mirrors  ulready 

acRtinnet^,  but  likewise  to  ail  those  thtit  follow  hereafter,  and 

I 'not  be  partkiilarized  fo^  the  future.     In  the  choice  of 

"Hie  surfiiceii  to  be  joined,  wc  have  only  to  selett  such  as  util 

form  a  central  connict,  the  focal  length  of  the  lenses  and  the 

i^re  of  the  upper  surface  being  variable  at  pleasure. 

Second  Method,     On  a  plain  metalline  mirror  [  laid  a  pa-  2d.  L<^*^on 
illel  i»lip  of  glass,  and  placed  upon  it  the  convex  surface  of  Sla'is^'lioctat. 
a  17'inch  planc»-convex  lens,  by  which  means   two  sets  of 
liogs  were  produced. 

Upon  the  *iame  mirrur  the  plain  siric  of  the  plano-convex 
^la^»s  may  be  laid  tnstrad  of  the  plain  slip,  and  any  plain^ 
XMivex,  or  concave  lurface.  being  placed  upon  the  convexity 
^t  the  subjacent  lens,  will  give  two  sets  of  ringb* 

The  plain  side  of  a  plano*concave  glass  may  al^o  be  plaCLnl 
Upon  the  Aamc  mirror,  and  into  lh<.'  coticavity  may  be  laid  any 
en»  lijat  will  make  a  central  contact  with  it,  by  which  ar- 
rangement two  sets  of  nngs  will  he  obtained. 

Third  Mrthod*     Upon   a  small  well  polished  ^lip  of  glass  3d.  Lens  on 
place  anoilier  slip  of  the  iamc  si^e,  and  upon  them  lay  a  J*)-  ^^**  sluwof 
'inch  double  convex  lens.  I'his  will  produce  iwosit'ts  ol'  rings; 
ifie  of  them  rcHected  from  the  upper  suiface^r  ilu'  hr^t  <liti 
'  gUis.s,  &nrl  the  other  from  that  of  the  secon 
Instead  of  the  uppermost  plaiu  slip  of  gla^s  wo  uiay  place 
upon  the  lowest  slip  the  plain  side  of  a  plano-convex  ^#r 
ptaiM>-ruf\ca%HS  Icnv  and  the  same  variety  wliich  has  beetl  *^5i' 
pUiiicH  ill  ihe  third  method,  by  u^ng  any  incumbent  letis  that 
^  rn.  XLX.  Tlb,  hSOS.  K  will 


130  IIERSCHEL   Oir    COLOVREt)    lilNGS. 

\\'iH  make  a  central  contact,  either  with  the  convexity  of 
concavity  of  the  subjacent  glass,  -^vill  always  produce  two  sets 
of  rinsj'J. 
4tli.  Lens  on  Fourth  Method,  A  more  refined  but  rather  more  difficult 
papcr.*^"  ^^  ^^'^y  *^^  **c^*>»?  two  sets  of  ring*  is  to  lay  a  plain  slip  of  glass 
on  a  piece  of  black  paper,  and  when  a  convex  lens  is  placed 
upon  the  slip,  there  may  be  perceived,  but  not  without  |)arti- 
cular  attention,  not  only  the  fii-stset,  which  has  already  been 
pointed  out  as  reflected  from  the  first  surface  of  the  slip,  but 
also  a  faint  secondary  set  from  the  lowest  surface  of  the  same 
slip  of  glass. 

It  will  be  less  difficult  to  see  two  sets  of  rini^s  by  a  reflec- 
tion from  both  surfaces  of  the  same  ghiss,  if  we  u<c,  for  in- 
stance, a  double  concave  of  8  inches  focus  with  a  double  con- 
vex of  7i  inches  placed  upon  it.  For,  as  it  is  well  known  that 
glass  will  reflect  more  li.'zht  from  the  farthest  surface  when  air 
rather  than  a  denser  medium  is  in  contact  with  it,  the  hollow 
space  of  the  S-inch  concave  will  give  a  pretty  strong  reflec- 
tion of  the  secondary  set. 
bth.  Two  pri-      J'iftk  Method,     The  use  that  is  intended  to  be  made  of  two 
nendiiu  sets  of  ^*^^s  ^'^ '*'"?''  requires,  that  one  of  them  should  be  dependent 
Tings.  upon  the  other:  this  is  a  circumstance  that  will  be  explained 

hereafter,  but  the  followinij  instar.cc,  where  two  independent 
sets  of  rings  are  given,  will  partly  anticipate  the  subject. 
When  a  double  convex  lens  of  -iO  inches  is  laid  down  with  a 
slip  of  ?iass  placed  upon  it,  and  another  ilouble  convex  one  of 
20  inciie?  is  then  placed  upon  the  slip,  >no  get  two  sets  of 
rings  of  different  sizes;  the  large  rings  are  from  tiie  50-inch 
glass,  ihe  small  lings  from  the  v!Oinch  one.  'Ihey  are  to  be 
seen  with  »;K;:t  e:i-e,  because  ihoy  are  each  (»f  them  primary. 
These  may  be  By  tilting  the  incumbent  lens,  or  the  ^lip  of  glass,  these  two 
Tiricd  ^^  ^^^^  ^^^  rings  may  be  made  to  cro^s  each  other  iw  any  diiec- 
liun;  tlie  5>mulls{'.t  may  be  laid  upt.-n  ili<'  large  one,  or  either 
(it  them  may  be  se])arately  ronuvcd  towariU  any  part  of  the 
glass.  This  will  be  .^utiieienl  to  show,  that  ihe}  nave  no  con- 
juclifJii  with  each  uliier.  llie  [phenomena  ol'  the  motions, 
and  of  the  various  colours  and  sizes  assumed  by  these  rings, 
when  diiVerent  pressures  and  til:ings  of  the  gla^^es  are  used, 
'vill  aflbrd  sonic  ejitortainmcnt.     Wiihtiic  assistance  of  the 

shadow 
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I5S  of  the  prfi knife  tlit  sccoatlury  set  belonging  to  ibe 
frrim  tlic  56-inch  liins  will  be  uJdt^d  to  the  otl*er  two 
6Ht;  hut  \(\  uhlnziUiighn^es  this  set  will  ncTcr  leave  Its  pri- 
rriiiry  one,  wbile  that  ir(»m  the  50-inch  lens  may  be  made  to 

go  any  wlirrr  ;iri(K-  rhc  n\\\VV  tWO. 

V  .     Of  ihret  $i-h  nf  Rings. 

To  sec  thrcf  sets  nf  concentric  rin^s  at  once  is  attended  Three  »eto< 
<lltli  some  difliculty,  hat  by  the  sssUtanci^  of  the  methods  of  ^'^S^^ 
tilting  ihp  glussei,  iuu\  miikint;  me  of  the  nmlilplied  shadows 
'of  a  penknife,  \vc  niny  see  them  very  well,  wlion  there  Is  a 
sufficient  iliuminalioii  of  bright  daylight. 

First  Method,  A  *2C)  inch  double  convex  lens  placed  upon  i^t  Alen^o" 
three  slips  of  plain  glass  will  give  three  sets  of  rin^^*?.  The  three aDjis  of 
Uips  of  gla^s  fihould  he  nearly  2  letUhs  of  an  inch  thick,  other- 
viha  the  different  sets  \Vill  not  be  sufficiently  sepnniled.  U^en 
.nil  the  glares  are  in  full  contact,  the  first  and  -second  &^U 
Inay  be  seen  with  a  Utile  pressure  and  a  small  niution,  and,  if 
tircumstances  arc  favourable,  the  ihird^  which  h  the  faintest, 
Will  also  appear.  Jf  it  cannot  be  seen,  some  of  the  compound 
Jow5  of  the  penknife  must  be  thrown  upon  it ;  for  in  tlii*i 
there  ^iU  be  ii\c  ^hadovv»  visible,  «ievvral  of  which  will 
;IUI  togcfht^*,  andgivcf  did'tfreiit  intensity  to  llieir  mixture. 

Second  Alftkad,  When  a  ftin^Ic  slip  of  j;las8,  with  a  34-inch  2d.  Alenttaa 
U:n\   upon  it,  is  piiiced  upon  a  piece  *»f  gr»od  looking  ^lass,  » slip  of  gh« 
three  sets  of  rings  may  be  scon:  the  tirst  and  third  sets  are  gi^i^. 
pjL ;       '        lUHnd  will  be  perceived  by  only  preisincihe  lens 
a  i'  .  [be  slip  of  glass;  ufter  which  it  will  be  e^Lsyio  imd 

tht  stTCotul  ict  wilti  the  assistance  of  the  proper  shadow.  In 
ibis  case  four  shadows  will  be  seen  ;  and  when  the  third  sha- 
llow h  upon  rhc  first  set,  the  fourth  will  be  over  the  second 
art  and  render  it  visible. 

T/drd  hhihmh     When  two  Uips  of  gla'^s  are  laid  upon  a  ^j    Lcn^on 
[flaifj  metalline  mirror^  then  a  !20'inch  lens  placed    upon  the  two  glasses  and 
tij(is  will  produce  ihree  icls  of  rings;  but  it  i;*  ru»t  very  ea^y  "^^^^  ' 
tQ  |^rc«:i%e  them.     By  a  tilling  muliun  the  third  t»et  will  gene* 
iBlly  apipr«r  4jke  a  small  while  circle,  which  at  a  proper  di^- 
lance  will  fuMuw  the  movement  of  the  Hrsl  iet.     A:*  sooo  ns 
lh«"firi:taod  tliml  i.et'-uiein  view,  the  ihli  d  HlsadciW  <jf  ihe  pen- 

K  v»  knife 
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knife  may  be  bn.ught  over  the  first  set,  by  which  means  the 

fourth  shndow  will  come  upon  the  second  set,  and  in  this  pobi- 

tion  of  the  Apparatus  it  will  become  visible. 

4ih.  Lens  on        Fourth  Method,     On  a  plain  metalline  mirror  lay  one  slip 

f  *  *^in    an  an-  ^^  n^^ss,  but  with  a  small  piece  of  wood  at  nrie  end  under  it, 

glewithmeul.  so  that  it  may  be  kept  about  one  tenth  of  an   inch   from  the 

mirror,  and  form  an  inclined  plane.  A  26^-inch  k-ns  laid  i*])on 

the  slip  of  glass  will  give  three  sets  of  rings.     Two  of  them 

will  easily  be  seen;  and  when  the  shadow  of  the  penknife  is 

hehl  between  them  the  third  set  will  also  be  perceived.    Tlierq 

is  but  one  shadow  visible  in  this  arraiv^ement,  which  is  the 

third  ;  the  first  and  second  shadows  being  lost  in  the  bright 

reflection  from  the  mirror. 

5th.  AcnnYex      J'jfth  Method.     I  placed  a  ()J-inch  double  convex  upon  an 

J^"^®".*.f°"j.  8-inch  double  concave,  and  laid  both  together  upon  a  plain 

glass.  slip  of  glass.  This  arrangement  gave  three  sets  of  rings,  'i'liey 

may  be  seen  without  the  assistance  <.f  shadows,  by  using  only 

pressure  and  tilting.    The  first  had  a  black  and  the  other  two 

had  white  centres, 

VI.     Of  four  sets  of  Rings. 

Four  sets  of  The  difficulty  of  seeing  many  sets  of  rings  increases  with 

ring**  their  number,  ret  by  a  proper  attention  to  the  directionir 

that  are  given  four  sets  of  concentric  rings  may  be  seen. 

1st.  Lens  on  a      J*trst  Method.     Let  a  slip  of  glass,  with  u  ^26-inch  lens 

gUst  forming    |^jd  upon  it,  be  placed  upon  a  piece  of  looking  glass.     Un- 

a  mirror.  der  one  end  of  the  slij),  a  small  piece  of  wood  one  tenth  of 

an  inch  thick  must  be  put,  to  keep  it  from  touching  the 

looking  glass.     This  arrangement  will  give  us  four  eets  of 

rings.     The  tirst,  third,  and  fourth  may  easily  be  seen,  but 

the  second  set  will  require  some  management.     Of  the  three 

sliadows,  which  this  appunitus   gives,  the  second  and  third 

must  be  brought  between  the  first  and  fourth  sets  of  rings, 

in  which  situatiunthe  second  setof  ringa  ^ill  become  visible. 

2d.  Piano-con-      Second  Method.     ^^  hen  three  slips  of  glass  are  laid  upon 

▼ex  lens  on      ^  metalline   mirror,  and  a  plano-convex   lens  of  about  17 

three  slips  of     .      ,        „  •       ,         ,      •  i    . 

glass  &  metal,  inches  iocus  is  placed  with  its  convex  side  upon  them,  four 

sets  of  rings  may  be  seen  ;  but  this  experiment  requires  a 

very  bright  day,  and  very  clean,  highly  polished  slips  of 

plain 
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F|)WiQ  glasi.  Not  can  it  be  nuccessful  unless  all  the  forego- 
jang  mt'tliods  of  seeing  tnultipUed  sets  of  ritig^  are  become 
I  i^tnilinr  and  easy, 

I  have  seen  occasion d1y>  not  only  four  and  five*  but  even  5  or  6  feuof 

SIX  sets  of  eonccntric  nnj^s»  from  a  ver)^  simple  arran^eoieiit  ''"S*- 

of  }^1  assess :    they  ame  from  reiterated  idlerniil  reflections; 

but  it  will  not  be  necessary  to  can"y  this  account  of  seeing 

maltiplied  seta  of  ring^  to  a  greater  len^h. 

VII,     0/  tk€  Size  of  th€  Rhign. 

The  diameter  of  the  concentric  rings  de^^ends  upon  the  SJaeqfihe 
rmdiu8  of  the  cunature  of  the  surfaces*  between  which  ihey  *  ^' 
are  formed.     Curvatures  of  a  sliort  radius^  Cfttcriit  paiihas^ 
^ve  smaller  rings  than  those  of  a  longer:  but  Sir  I*  Newton 
having  already  treated  on  this  part  of  the  subject  at  large, 
jt  will  not  he  necessary  to  enter  farther  into  it, 

J  should  however  remark,  that,  when  two  curves  are  con-  Inversely  as  th« 
cerned,  it  is  the  application  of  them  to  i*ach  other,  that  will  ^^*^^^****  *^^"' 
ileternune  the  sire  of  the  rings>  so  that  lui'^e  ones  may  be 
produced  from  curvatures  of  a  very  short  radius.  A  double 
convex  len*  of  -2 -J -inches  focus,  for  int*tance,  when  it  is  laid 
Upon  a  double  concave  wUich  is  hut  little  more  in  focul  lengtfi, 
gi%*es  rin^  that  are  larger  than  those  from  a  lens  of  20  inchea 
laid  upon  a  plain  slip  of  glass, 

Vlll.     OfCot^lact. 

The  size  of  the  rings  is  considerably  aifected  by  [>re*fsure.  prcMmjr  the 
The^'  grow  larger  when  the  two  surfaces*  that  form  thera  are  *^*ff"«^  io|ge- 
pres^ed  closer  together,  and  diminish  when  the  pressure  is  theriii^f^-l^** 
lly  removed.     The  smallest  rinj;  of  a  set  m»y  he  in- 
1  Hy  tliis  means  to  iiouhle  and  treble  it»  former  tliame- 
ter;  but  as  the  common  or  natural  pressure  of  glasses  laid 
upon  nay  fiat  or  curved  surface  i?  occasioned  by  their  weight, 
^tbe  variations  of   pressure  will  not  be   very  considerable^ 
when   they  are  left  to  assume  their  own  di?itunce  ur  contact. 
To  produce  that  situation,  however,  which  i^  generally  cal- 
led contact,  it  will  always  be  necessary,  to  give  a  little  mo- 
tlou  backwards  and  forwards  to  the  incunibeut  lci»s  or  ghiss, 
4kccoo»paiiied  with  some  moderate  pressure,  alter  which  it 
may  be  left  to  tettle  properly  by  its  own  weight. 
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The  r'mg«j  dif- 
ficult to  mea- 
sure abiio- 
lutelj. 


But  their  pro- 
portions in  the 
same  set  more 
easily  mea- 
sured. 


Number  of 
rings. 


IX.    Of  measuring  Rhgs. 

It  may  be  supposed  from  what  has  been  said  concerning 
the  kind  of  contact,  which  is  required  for  glasses  to  produce 
ringM,  that  an  attempt  to  take  absolute  measures  must  be 
liable  to  great  inaccuracy^  This  was  fully  proved  to  me, 
when  I  wanted  to  ascertain,  in  the  year  17.02>  whether  a  lens 
laid  upon  a  metalline  surface  would  give  rings  of  an  equal 
diameter  with  those  it  gave  when  placed  on  ghiss.  Tlie 
measures  clifiered  so  much,  that  1  was  at  first  deceived ;  but 
on  proper  consideration  it  appeared,  that  the  Huygenian  obr 
ject  glass,  of  1 2-2  feet  focus,  which  I  used  for  the  experiment, 
could  not  so  easily  be  brought  to  the  same  contact  on  metal 
08  on  glass ;  nor  can  we  ever  be  well  assured,  that  an  equal 
distance  between  the  two  surfaces  in  both  cases  has  been  ac- 
tually obtained.  The  colour  of  the  central  point,  as  will  be 
shown  hereafter,  may  serve  as  a  direction;  but  even  that 
cannot  be  easily  made  equal  in  both  cases.  By  taking  a 
sufficient  number  of  measures  of  any  given  ring  of  a  set, 
when  a  glass  of  a  sulTicient  focal  length  is  used,  we  may 
however  determine  its  diameter  to  about  the  25th  or  30th 
part  of  its  dimensiun. 

Relative  measures,  for  ascertaining  the  proportion  of  the 
different  rings  in  tlie  same  set  to  each  other,  may  be  more 
accurately  taken,  for  in  that  case  the  contact  with  them  all 
will  remain  the  same,  if  we  do  not  disturb  the  glasses  during 
the  time  of  measuring, 

X.  0/  the  Nvmler  of  Rings. 
When  there  is  a  ?s.ufljcient  illumination,  many  concentric 
rings  in  every  set  will  be  perceived ;  in  the  primary  set  we 
see  generally  8,  J),  or  10,  very  conveniently.  By  holding 
the  eye  in  the  most  favourable  situation  I  have  often  coimted 
near  20,  and  the  number  of  them  is  generally  lost,  when 
they  grow  too  narrow  and  minute  to  be  perceived,  so  that 
we  can  never  be  said  fairly  to  have  counted  them  to  their 
full  extent.  In  the  second  set  I  have  seen  as  many  as  in  the 
first,  and  they  are  full  as  bright.  The  third  set,  when  it  is 
seen  by  a  metalline  mirror,  under  two  slips,  will  be  brighter 
than  tlie  second,  and  almost  as  bright  as  the  first:  1  have 
ea-^ily  counted  7,  8,  and  9  hugs. 

XI. 


RcmraEL  os  colodmed  ntxus. 
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"XT*     Of  the  EJfeci  0/  Presmre  on  the  i  uhttr  of  the  Ritfgs, 

Wlien  a  double  convex  oLject  j^Iqas  of  I  4  or  I5  feet  foe ua  Their  colftwrs 
[it  laid  on  fi  pTnin  slip  of  glass,  the  first  colours  that  make  their  p^^^^^^*'^ 
Btest  appearance  will  be  red  surrounded  by  i^reen;  ihe 
idlest  pressure  will  turn  the  centre  into  grceu  feurrouuded 
by  red  :  an  additional  pressure  will  give  a  red  ceatre  agaiii» 
and  so  on  till  there  have  been  so  many  succesHve  alterations^ 
as  to  ^Ive  us  six  or  seven  tioies  a  red  centre*  after  which  th^ 
l^reate&t  pre«?surc  will  only  produce  a  very  large  black  out 
Itirrounded  by  white. 

When  the  rin^»-s  are  seen  by  transiula&ion,  the  colours  are 
I  in  the  same  manner  subject  to  a  gradual  alternate  change 
occasioned  by  prtiisure ,  but  when  that  is  carried  to  jt^  full 
extent,  the  centre  of  the  rings  will  be  a  large  white  spot  sur- 
rounded by  black. 

The  succession  and  addition  of  the  other  prismatic  eo!ourt$> 
ttflcr  the  first  or  second  change^  in  both  cases  is  extremely 
l»eautiful ;  but  as  the  experrnient  may  be  so  easily  made,  a 
description,  which  cert^iinly  would  fall  bhort  of  an  actual  view 
of  these  phenomena,  will  not  be  necessar}'. 

When  the  rings  are  produced  by  curves  of  a  very  ^hort 
railius,  and  thtr  incumbent  lent»  is  in  full  contact  witli  the  »lip 
of  gla^vSi  they  will  be  alternately  bluck  and  white;  but  by 
lessening  the  contact,  1  have  seen,  tj^en  wiilj  a  double  convex 
lens  of  no  more  than  two  tenths  of  an  inch  focus,  the  centri: 
of  the  ring^  white,  red*  green,  yellow,  and  black,  at  pK*asure. 
Isi  thi^icase  I  uf**!  an  eye-^lass  of  one  inch  fucus;  luiiitsit 
requiret  much  practice  to  manage  «uch  small  gla^^es,  ;lie 
experiment  may  be  more  conveniently  made  by  plarlng*  a 
double  convex  kn»  of  t!  inches  focus  ou  a  plain  slip  uf  glass, 
and  view  in  1^  the  rini^s  by  an  eye-glans  of  2|  inches;  thru 
having  Hrst  brought  tl»e  lens  into  full  contact,  the  rings  wiii 
be  only  black  auJ  wljite,  but  by  gently  lifting  up  or  tilting 
the  lens,  the  centre  of  the  rings  will  a:»sume  various  culoure 
tfct  i)Lii-.urc» 

.vir,     0/  dihitin^  and  cmcait rating  the  Vohurs. 

lifling  up  or  tilting  a  Irn^  being  subject  to  great  uncer*  Merhorl  of  1 
Iftuit}-,  a  surer  way  of  acting  upon  the  colours  of  the  rings  is  *"^***6  ^^  ^**^ 

by 
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ccntrating  the  |jy  dilution  and  concentration.  After  havinj^  seen  tliat  very 
small  lenses  give  only  black  and  white  when  in  full  contact, 
we  may  gradually  t;ike  others  of  a  longer  focus.  With  a 
double  convex  lens  of  four  inches  the  putward  rings  will  be- 
gin to  assume  a  faint  red  colour.  With  5, 6,  and  7,  this  ap- 
pearance will  increase;  nnd  proceeding  with  lenses  of  a  larger 
focus,  when  we  come  to  about  l6,  18,  or  20  inches^  green 
ring*'  will  gradually  make  their  appearance. 

This  and  other  colours  come  on  much  sooner  if  the  centre 
of  the  iens  is  not  kept  in  a  black  cpntact^  whicii  in  these  ex- 
periments must  be  attended  to. 

A  lens  of  2G  inches  not  only  shows  black,  white,  red,  and 
green  rings,  but  the  central  black  begins  already  to  be  diluted 
so  as  to  incline  to  violet,  indigo,  or  blue.  With  one  of  34,  tli»i 
white  about  the  dark  centre  begins  to  be  diluted,  and  shows  a 
kind  of  gray  inclining  to  yellow.  With  42  and  48,  yelloNy 
rings  begin  to  become  visible.  With  55  and  59»  blue  rings 
show  themselves  very  plainly.  With  a  focal  length  qf  9  and 
11  feet,  orange  may  be  distinguished  from  the  yellow  and 
indigo  from  the  blue.  With  14  fept,  some  violet  becomes 
Analysisof  ihc  yiajye.  "When  the  122-ftet  Hnygenian  glass  is  laid  on  a 
crnire!  plain  slip,  and  well  settled  upon  it,  the  central  colour  is  then 

sufficiently  diluted,  to  show  that  the  dark  spot,  which  in  small 
lenses,  when  concentrated,  had  the  appearance  of  black,  is 
now  drawn  out  into  \iolet,  indigo,  and  blue,  with  a  little  ad- 
mixture of  green  ;  and  that  the  white  ring,  which  used  to  be 
about  tlie  central  spot,  is  turned  partly  groen  with  a  sur- 
rounding yellow,  orange,  and  red-coloured  space  or  ring;  by 
which  means  we  seem  to  have  a  fair  analysis  of  our  former 
compound  black  and  white  centre. 

One  of  my  slij>s  of  i^his.-,  wliich  is  probably  a  little  con- 
cave, gave  tlie  rings  still  larger,  wlien  the  122  feet  glass  was 
firmly  pressed  aLiJiiiibt  it,  I  uj-ed  a  little  side  motion  at  the 
same  time,  and  bron;.!,l)t  the  glasses  into  such  contact,  that 
they  adhered  sufficiently  to  be  lifted  up  together.  With 
t\i\>  adhesion  I  perceived  a  colour  surrounding  a  dark  centre, 
A  light  brown  which  1  liave  never  seen  in  any  pri&niJitic  spectrum.  It  is  a 
**^'  "•  k'liul  of  lij^ht  brown,  veficnibling  the  colour  of  a  certain  sort  of 

S[-n:ii-ii  Miiiff.  The  170  feet  object-glass  thowed  the  biyme 
C'Unir  v.U^^  very  charlv. 

•  XIII, 
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X  H  U     0/  the  order  of  the  Cohun. 

Tl*e  firrangrin^ul  of  the  colour*  in  eacli  compound  rin^  or  riie  most  t(*- 

nation,  seen  by  reflecliou,  is,  that  tlie  most  refmu-^ibl©  f»a»»S*t»t«?  rt»y* 
,  ,1  .  1  .         near«=st  the 

fefl  are  nearest  the  centre;  ami  the  suraegrdcr  tukea  place  ceruro 

when  seen  by  tranfimUhion.     We  have  alreadv'  shown,  that, 

rheii  a  full  diliuion  of  the  colours  was  obta'uud,  thtfir  ap- 

^tigetiieut  WHS  violet,  indigo,  blue,  meeii,  yeUow,  orange, 

r«d  I  and  the  eamif  order  will  hold  g;ood,  when  the  co- 

^lonr^  are  gradually  cmieentruteda^utn  ;  for  tliouc^h  some  of 

tbeui  should  vjniish  before  others,  those  tliat  remain  will  ivl- 

rfty*  be  found  to  a;jree  with  thusamg  arraugeineut. 

If  fUe  rings  should  ehance  lo  be  red  and  green  altcrnately» 

[m  doubt  might  arise,  which  of  them  is  oearcbt  the  centre ;  but 

\hy  the  method  ofdtlution,  a  httle  pre'!jsurc,  or  bome  small  in- 

Drcaae  of  the  focal  length  uf  the  incumbent  lens,  thi-re  will 

[liemtruduced  an  orange  tint  between  them,  which  will  iu>* 

mediately  ascertain  the  order  of  the  colours. 

In  the  second  set  of  riiij^ts  the  ^ame  order  la  ^dl  preserved  ta  all  €a««s. 

PS  in  thetirst;  and  the  Bume  arrangemetit  take:}  place  in  the 

third  set  a^  well  as  in  the  fourth.     In  all  of  them  the  most 

jefr^uigible  ravb  produce  tlie  a  mall  est  riugn* 

Jf  I V.     Of  the  alternate  Colour  mtd  She  qf  the  Rings  belong' 
ing  to  the  primury  and  dependent  Settt^ 

When  two  sets  of  rings  are  seen  at  onet*,  and  tlit^  colour  Ahemitloii  of 

pf  the  centre  of  the  primary  set  is  black,  that  of  the  secon-  *^'*^  dcpciv1en| 
*  'II  1  1  ■  'J'    I       £^  *        I    .,        II  -It  I      N,et<  in  coluur 

iaiy  will  b^  white;  n  the  lonner  is  whitc^  the  lutter  will  be  v^^^  ^^lec. 

[black.     The  same  alternation  will  tiikc  place  if  tlit?  colour  uf 

Ijlhe  cetjtre  of  the  primary  set  should  be  red  or  onmj^e;  for 

Iheti  tlie  centre  of  the  secondary  one  will  be  green ;  or  if 

tthe  former  bappejts  to  be  frreen,  the  latter  will  bo  ri'd   or 

1  pran^.     At  tlie  name  time  there  will  be  a  dimiluralteniiiliun 

I  the  hizeof  the  rin{^  ;   for  the  wliite  rings  in  one  t»et  will  be 

1^  the  diameter  of  the  black   in  the  otlier ;  or  the  oninf;;e 

fin^  of  the  former  will  be  of  c^ual  niaguitude  v\ith  the 

I  green  of  the  latter. 

When   three  fcets  of  rings  are  to  be  *;^cn,  the  second  and 

(third  sctd  will  be  alike  in  colour  and  tii/c,  but  altrrnatc  in 

I  loth  particuluni  witli  the  primary  set. 

The 
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The  same  thin ^  will  happen  when  fuur  sets  arc  visible; 
for  all  the  sots  tlint  are  fornied  from  the  primary  one  will  re-* 
semble  each  other,  but  will  bt»  alternate  in  the  colour  and 
dimensions  of  their  rings  with  those  of  the  primary  set. 

lav.     Of  the  sudden  Change  of  the  Size  and  Colour  of  the 
Rings  in  dilf'erent  Sets. 

llic  size  and  AVhcn  two  sets  of  riii£:s  are  viewed,  whirli  are  dependent 
rTnTin^^^^  wpon  each  other,  th(' Colour  of  their  centres,  and  of  all  the 
dift'erent  scu  rings  in  eacl*  set,  may  be  made  to  undergo  a  sudden  change 
dcniychanrcd  ^^  ^^^*  a])prcnr]i  of  the  shudow  of  the  point  of  a  penknife  or 
other  opaque  slender  body.  To  view  this  phenomenon  pro* 
perly,  let  a  iCuinch  double  convex  lens  be  laid  upoj)  a  piece 
of  looki:'.;^  glass,  and  when  the  rontart  between  them  hns 
been  made  to  give  Xhf.  prim;iry  !»et  with  a  blaek  centre,  that 
of  the  secondary  will  Vie  whlxe.  To  keep  the  lens  in  this 
contact,  a  pretiy  heavy  plutc  oi'  lead  with  a  circular  hole  in 
it  of  nearly  tlie  diameltr  of  tl:e  le:is  shuuld  be  laid  upon  it. 
The  mar^Hn  of  the  hole  must  be  taperini;,  that  no  obstruc- 
tion may  be  made  to  eillier  the  incident  or  reflected  light. 
When  this  is  properly  arranged,  bring  the  third  shadow  of 
the  piMiknife  u[)(»u  the  prnri.«.\  sr  t,  wliieh  is  that  towards  the 
light.  The  real  colours  ol  this  and  tl-e  secondary  set  will 
then  be  seen  to  the  grejit(.st  avlvanta^e.  When  the  third 
shadow  is  advanced  till  it  covers  the  second  sot,  the  second 
shadow  will  at  the  same  time  fall  upoii  the  iirst  set,  and  the 
colour  of  the  centres,  and  of  all  the  riuL's  in  both  sets,  will 
undergo  a  sudden  transformation  from  black  to  white  and 
white  to  black. 

The  alternation  of  the  colour  is  accompanieil  with  a 
change  of  size,  for  as  the  white  rings  before  the  change  were 
t»f  a  different  diameter  from  the  black  ones,  these  latter, 
having  now  assumed  a  black  colour,  vill  be  of  a  different 
size  from  the  former  black  ones. 

When  the  weight  is  taken  from  the  lens,  the  black  con- 
tact will  be  changed  into  some  other.  In  the  present  expe* 
riment  it  happened,  that  the  priuuiry  set  got  an  orange  co- 
loured centre,  and  the  secondary  a  greiMi  one.  The  same 
way  of  proceeding  with  the  diioction  of  the  shadow  being 
then  pursued,  the  orange  centre  vas  instantly  change*!  to  a 

green 
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j^reco  one,  wbtle  at  the  same  moment  the  gre«»n  ceotre  wasj 
r|anied  luto  uraiige.  With  a  dlQcreut  contact  1  have  had  this 
primtiry  set  with  a  blue  centre  and  the  secondary  with  a  deep 
jrellow  (ine;  and  by  bringing  the  second  and  third  shadows 
alternately  over  the  primary  s^c•t,  the  blue  centre  was  changed 
►  a  yellaw,  and  the  yellow  centi-e  to  a  blue  one ;  and  all  the 
Plii3^s  of  both  «et^  hdd  their  share  in  the  transformation  of  co« 
9Ur  and  size. 

If  there  are  three  sets  of  nngs,  and  the  primary  fcet  has  a 

black  centre,  the  otfier  two  will  have  a  white  one ;  and  when 

lie  lowest  *i!mdow  U  made  to  fall  on  the  third  set,  the  central 

[>Kjur  uf  ull  the  three  sets  will  bt?  suddenly  chan^^ed,  tlie  tirst 

■iJrom  black  to  white,  the  other  two  from  white  to  black. 

A  full  explanation  of  thtse  thanires,  which  at  tirst  bight 
haire  the  appearance  of  a  magical  deluiiun>  will  be  found  in  a 
future  article* 

^XVI,     Of  the  Coarse  of  (he  Hays  by  wh^ch  dlfferaii  Sets 

of  Rings  ate  seen. 

In  order  to  determine  the  course  of  the  ray*s,  which  give  DetcrmitJAiUnj 
the  rinprs  both  by  rellcction  and  by  trantimiKhion,  we  should  Jhewv-r.^^^^    J 
begin  from  the  place  whence  the  light  proceeds  timt  tornjs 

hem*  In  PI.  l\%  ia^^  i ,  we  have  a  plano-convex  lens  laid  upon 
three  %hps  of  \;]iih^t  under  which  a  metalline  iijirror  is  placed* 
An  incident  ray  I,  ':;2,  is  traubmitttd,  throu^li  the  first  mid 
and  second  surface  of  the  lens,  and  comes  to  the  point  uf 
contact  at  :),  Here  the  rings  are  formed,  and  are  both  re* 
fl^ed  and  transmitted :  they  are  rejected  from  the  upper 
surface  of  the  fir*>t  slip,  and  puss  from  3  to  the  eye  ut  4: 
the^are  abo  transmitted  through  the  Hrtit  ^lip  of  «^la«^s  from 

tto^  ;  and  at  5  they  are  again  both  reflected  and  transmit- 
ted ;  reflected  from  5  to  G,  and  transmSttetl  from  5  to  7  ;  f»'<"m 
7  ihcy  are  reflected  to  B,  and  trunftmittcd  to  y;  and  lu:»tly 

bey  are  reflected  from  p  to  10,     And  thnj>  four  eompU'le  Ht** 
'ipf  rintfs  will  be  seen  at  4,  0,  8,  nnd  10. 

The  niojit  conveniejit  way  of  viewing  the  same  rings  b\ 

inMiii&^ion  is  that,  which  hua  been  mejitioned  in  thc:jeeond 
^rtide  of  Lhii*  paper,  when  light  h  conveyed  upwards  b)  re- 
lation.    In  6«^ure  9|  conflicting  of  the  same  arrangement 

'  l^tas»G&  a«  btfore,  the  light  by  which  tlie  rin^s  are  to  ha 

seen 
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ween  comtes  either  from  U  2,or  3,  or  from  all  these  places  to* 
gether,  and  being  reflected  at  4,  5,  and  G»  rises  up  by  trans* 
mission  to  the  point  of  contact  at  7,  where  the  rings  ar^ 
formed^  Here  they  are  both  transmitted  up  to  the  eye  at  8, 
and  reflected  down  to  9 ;  from  9  they  are  reflected  up  to  10 
and  transmitted  down  to  11 ;  from  1 1  they  are  reflected  to  12 
&nd  transmitted  to  13  ;  and  lastly,  from  13  they  are  reflected 
to  14 ;  so,  that  Q*;uiu  four  sets  of  rings  will  be  seen  at  8>  10, 
10,  and  14. 

Tliis  being  a  tlieorctioal  way  of  conceiving  how  the  rays 
6f  light  may  produce  the  eftbcts,  it  will  be  required  to  show 
by  experiments,  that  thi-,^  is  the  actual  progress  of  the  rays, 
and  that  all  the  sets  of  rings  we  perceive  arc  really  reflected 
or  transmitted  in  the  manner  that  has  been  pointed  ont  ; 
but  as  we  have  so  many  r:  flections  and  transuilssions  bc*- 
fore  us,  it  will  be  nec-oi^-;\ry  to  c^onfioe  these  t'X|)ressions  to 
one  particular  signiiicHtion  when  tlicy  are  applied  to  a  set  of 
rings. 
Whafis  meant  When  the  centre  of  the  rings  is  seen  at  the  point  of  con- 
by  reflected  tac^,  it  is  a  primar}' set;  and  1  call  it  reflfcted,  when  the 
rays  which  come  to  that  point  and  form  the  rings  undergo 
an  immediate  rcficctinn.  JUit  I  call  it  transmitted,  when 
the  rays,  after  having  fonTUfl  the  rings  about  the  point  of 
contact,  are  immediately  transniiltrd. 

Thus  in  ligure  3  and  4  tl  e  rays  a  b  r,  \1  c  /,  give  reflected 
sets  of  rings;  and  the  rays  *^  h  i,  k  I  m^  in  figure  5  and  0, 
give  transmitted  sets. 

In  this  denomination,  no  account  is  tulcen  of  the  course  of 
the  rays  before  they  come  to  n,  d,  g,  k;  nor  of  what  be- 
comes of  them  after  their  arrival  at  r,  y',  i,  wi;  they  may 
either  come  to  those  phiccs  or  go  from  them  by  one  or  more 
transmissitms  or  reilectioiis,  a>  the  case  ni;iy  require ;  but  our 
denomination  will  relate  only  to  their  course  immediately  af- 
ter the  formation  of  the  rinjis  between  the  glasses^ 

The  secondary  and  other  dependent  sets  will  also  be  called 
reflected  or  transmitted  by  the  same  deiinition  :  and  as  a  set 
ot"  th^se  rings  fornuMJ  originally  by  reflection  may  come  to 
ihe  eyv  by  one  (»r  more  subs-cqnent  transmissions;  or  being 
formed  by  transmission,  may  at  least  be  seen  by  a  rellection 
from  someintrrp(»re<i  surface,  tlie?e  sul>sf  queot  transmission* 

«r 
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refleettoQs  are  to  be  regarded  only  ns  r.>!U'enient  way  a  to 
:  a  good  sight  of  tlif  rn. 

With  tht*  tjdinition  in  view,  and  with  the  uc^iiistaijce  of  ^ 

rinci^ile  which  1ms  alrtrady  been  provt^d  by  experiments^  w? 

asy  cjiplaio  some  very  intncate  phenoipetia;  and  the  sati^* 

Kictory  mJitiatr  of  accounting  fur  them  will  establish  the 

ath  of  the  theory  relatiu^  to  the  course  of  rays  that  hjis 

I  dcdcribedi 

"^The  prioclpal  to  which  1  refer  is,  that,  when  the  pressuro 
such  as  to  give  a  black  centre  to  a  set  of  rings  seen  by  re- 
Sectlon,  the  centre  of  the  samo  set,  with  the  same  pressure 
|>f  the  glas^'^es,  seen  by  transmiasjoii  will  be  white*, 

I  have  only  mentioned  black  and  white,  but  any  other  aN 
lerniite  cohiurs,  which  the  rin^s  or  centres  of  the  two  self 
'may  asiume,  areinrlndeil  in  tliQ  same  predieament. 

XV 11.     JVliy  tivQ  connected  Sch  oj*  Hings  are  of  ailcmatfi 

It  has  already  been  shown,  when  two  s>ets  of  rings  are  wity  two< 

[seen,  that  their  colours  are  niternate,  and  that  the  approach  ^f^^y^  wwa'^ 
P  ,  of  alternate  oor 

if>f  the  shadow  of  a  penknife  will  cause  a  suclden  change  of  laur^. 

i  them  to  take  place-     I  shall  now  prove,  that  this  is  a  very  ob- 

l  vious  consequence  of  the  course  uf  niysi  tliat  has  been  propo- 

I  fed.     Let  figure  7  end  i  represent  tlie  arrangement  given  in 

[a  preceding  article^  where  a  HHinch  len^  wa:$  laid  upon  u 

I  looking  glasii,  and  ^ve  two  sets  of  ringi*  with  centres  of  dif- 

^ferent  colour* ;  but  let  figure  7  give  tht*m  by  one  set  of  rays, 

a^d  figure  8  hy  another.     Then*  if  the  incident  ruys  cprac  ju 

tbedireptiop  which  is  represented  in  figure  7,  it  is  evident 
I  that  we  see  the  prtmar}'  set  witli  its  centre  at  9  by  reflectiont 
laud  the  secondary  one  at  4  by  transmibsion.  Hence  it  foU 
I  lows,  in  consequence  of  tlve  admitted  principle^  tl»at  if  the 
\  contact  is  such  as  to  give  us  th^  primary  set  with  a  black  con? 
I  tref  the  secondary  set  must  have  a  whitt'  one  ;  and  thus  lliis 

reason  of  thcalterniilion  is  explained^ 

But  if  the  r^ys  cunie  as  represented  in  figure  8,  we  see  the 
,  primary  set  by  transraihsion,  and  the  sepoudary  one  by  reflec- 

|M>n ;  therefore,  with  an  equal  pressure  of  the  glasses,  the 

^  S*^  Article  Xt,  of  this  Taiicri  p.  1  ift. 

primary 
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\)rimary  centre  must  now  be  ulilte,  and  tlie  secondary  onf. 
black. 

"Without  beinp:  well  rtccjnuintcMl  wlllitlns  tloublc  course  of 
Voys,  we  shall  be  liable  to  frequeut  mistakes  in  our  estimation 
of  the  colour  bf  the  centres  of  two  sets  of  rin^s ;  for  by  a  cer- 
tain position  of  the  liglit,  or  tjf  the  eye,  we  may  see  one  set 
by  one  lii»;ht,  and  the  other  set  by  the  other. 

XV ill.     0/  the  Cause  of  the  suthlen  Change  of  Colour.^. 

tame  of  the  Having;  thus  accounted  for  the  alternation  of  the  central 
siiiWen  change  colours;,  we  niav  cumIv  conceive,  that  the  inten)o<iitinn  of 
the  )>enKTnle  must  have  an  mstautaneous  etrect  upon  them. 
When  it  stops  tiie  rays  of  figure  7,  which  will  bap|>en  wiieu 
its  second  shadow  fulls  upon  the  primary  s«^t,  the  rings  will 
tlien  be  seen  by  tlie  rays  t,  \>,  3,  4,  and  1,  "i,  :J,  ,5,  (),  of  figure 
s.  M'hen  it  stons  the  niys  of  lij^nre  a,  whicli  must  hai>pen 
when  the  tlilrd  shadow  falls  upon  the  primary  set,  we  then 
*:eeboth  }^el^>  by  the  rays  1,  2,  ;},  and  1,  .?,  4,  .>,  <»f  fi^^nre  7. 
M'hen  the  penknift?  i*?  quite  removed,  both  sets  of  rays  will 
come  to  the  point  of  contact,  and  in  some  respects  interfere 
with  each  other;  but  the  stroni^est  of  the  two,  which  is  oene- 
rally  the  direct  li^ht  ortl^;ure  7,  will  pr.vnil.  This  afibrds  a 
complete  explanation  of  all  the  obxrvcd  ])lU'noiii(riia:  by  the 
rays  of  figure  7  the  centres  will  be  black  antl  white ;  by  those 
of  figure  8  they  will  be  white  and  black;  and  by  both  v.c 
shall  not  see  the  first  set  so  well  as  when  the  third  shadow,  bo- 
inii:  uium  it,  has  taken  away  the  rays  of  fij^ure  8:  indeed  we 
can  hanlly  see  the  s(  condary  set  at  all,  till  tij<.'  shadow  of  the 
penknife  ha^  covered  either  the  rays  of  figure  7  or  of  fi!i;ure  S. 
Bnth  the  ceil-  As  soon  ns  we  are  a  little  practised  \\\  the  nionagement  of 
trvs  and  :mi-s  ^jj^.  ^wsii,  by  koowill^  iheir  coufm',  we  may  chani^e  the  colour 
^i  t MiiuiilN  °  so  f^vadiially  as  to  hav«;  half  tlie  centre  white,  while  the  other 
half  shall  still  •.f^maiii  black  :  and  the  same  may  be  done  with 
i»;reen  and  orani^e,  or  blue  aiid  yeiiow  centres.  The  rinj^s  of 
both  <ets  will  also  participate  in  th»*  {^ra'.l'.ial  change ;  and 
thus  wiuit  has  bee;i  saivi  oi'  the  course  of  rays  in  the  Kith  ar- 
ticle will  aj^ain  be  eonliriii(?il. 

To  he  Cfjiirindt'd  in  ovr  vrxt» 

vin. 
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A  Method  ofjindhig  th^  specific  Gravity/  of  Light  from  Ana" 
logij\  and  the  undtdaioTtf  Sj/stcm  titfcmlcd  by  «t/i  Mxpcri* 

.m^tti  an  injierfrJ  TJ:ht.       Jn  <x   T.rtLr   /Vi.'i    ^Tr,   RrtH%RTi 


to  Mr,  NICHOLSON. 


DEift  Sir, 


mUhtf^  JatuHiht  ISiH, 


JL  ME  widuUfory  «y<item  of  lij^-ht  tnitl  tibtil  within  very  Undubtorr 
Utely  become  explofUd  by  tltc  extmnrdinar)'  abilities  of  New-  *yst<»m  of  light 
ton,  Jiiicl  his  great  exifrtions  in  furour  of  the  ematnitive  «ys-  ^^Sn'to  claiw 
tem;  bat  no  name,  however  p-etit*  <»hoiil(l  prevent  itiquiry  *ti«f»^io"' 
af^er  truth  tmd  evtension  of  scieiic-e,  %o  Tiattirilfy  allied  to 
ic  civilization  and  happinea**  of  mankind,  ft  is,  I  believCt 
encMlly  allowed,  that  few  discoveries  have  been  made  by 
pursuing  n  bcsiten  path  j  it  is  on  this  account  that  so  few  \m^ 
provements  have  been  made  in  tlie  theory  of  liglit  since  tho 
lime  of  Sir  Isaac  Newton.  Dn  Young's  experiments,  untl 
fning  from  fuctA,  tn  favour  of  the  iiudulatory  m6tion  of 
light,  are  deserving  of  irnpartiid  attention. 

Th<*  great  influeKce  of  light  on  vegetables  and  animals  i»  Liphi lian gioai 
•scertuined,  from  tlie  want  of  colour  in  both  when  deprived  inHuenceoa     I 
Jiereof ;   and  the   vigour,   odour,   and  density  of  tropical  anfmals-**       I 
lants,  and  tlie  ferocity  of  animals  iudij^enuus  to  those  cli» 
atci.     Its  con^ieqnences  in  the  ai-ts  and  manufactures  ore  ^qh^j ^,^ m., 
ery  considerable,  in  its  various  combinations  with  tlie  elp- n^facturwj 
ientar^*  bodies.     Its  effect  aUo  ui>on  man  is  atrknoivledj^ed  0,1  nj^n* 
nd  felt  by  all  nation^  so  as  to  contribute  a  principal  eba- 
arteri^tic  (vi«.  tiiat  of  colour)* 
Tbc  physical  phenomena  aritsiog  therefrom  display  a  ^'«Je  ^^^^^^  ^^ 
field  for  the  invcfiti^iilion  of  the  ositund  philosopljfr,  in  the  pUeaoniciiA, 

rodttctfon  and  change  of  colon r» — the  formatian  of  the  raju'' 
Iww,  parhelia,  haloes,  &c. 

It  has  baffled  the  ingenuity  t)f  man  to  detcrmiue  its  deu-  j|^  ^^n^Uj  t>tit 
%ty  by  mechanical  mciUiK     Michell  attempted  to  find  its  eaty  to  jisrer- 

niomcutum 
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tain  mcchani-  inoinentiim  upon  a  balance,  but  the  tmnsmission  throngll 

^^  ^'  diflt' rent  (glasses  will  vary,  aa  the  lenses  may  happen  either  to 

dilfer  in  density  or  transparency  ;  anrl  consecjiiently  will  i^ive 
different  result:*.  Von  also  advanced  (Introduction  to  Na- 
tural Philoso]>liy)  some  in'^enious  uriruinents  to  decide  its 
amazing  subtlety,  founded  upon  undoubted  principles. 

J'/r.r^^'l^^        The  following  analogy  will  appear  perhaps  hypothetical ; 

analogically,  however,  Sfurh  as  it  i»  I  will  submit  it  to  the  candid  and  di^i- 
criniinnting,  to  determine  whether  the  conclusions  are  sub- 
stantial or  premature. 

rmUi1iiiion>of      The  rcMstiuire  of  fiuitls  is  ns  their  densities  reciprocally  ; 

!ljeir  irraviUcs.  ^'^^'i'^-'^or^  »t  m-'^v  be  ])resumed,  that  the  undulations  of  diffe- 
rent mediums  will  bear  the  same  pro[K>rtion  to  one  another, 
as  their  specific  gravities. 

Velocity  of  It  has  bccu  demonstrated  by  the  accurate  observntious  and 

fliosc  of  I'Slit- discoveries  of  D\\  Hmdley  on  the  aberriation  of  light,  that 
this  medium  is  conveyed  from  the  sun  to  the  earth,  or  iu 
other  worils,  an  undulation  «>f  light  reaches  the  earth  from 
the  sun,  in  the  spare  of  8'  7v>''  of  time.  Taking  the  mean 
apparent  diameter  of  the  sun  at  Af  l'o'»  and  his  mean  ho- 
rizontal parallax  at  8*7"-i''»  asdetrrmined  b'f  J3r.  Maskelyne, 
and  the  st.>midiameter  of  the  eurtli  at  3t)()4  miles,  we  shall 
find  the  sun\  real  diameter  to  be  87J,4Si)  miles,  and  his  dis- 
tance frorii  the  earth  ecjual  to  1)3,334,04?  miles:  therefore 


the  velocity  of  liglit  will  be  determii>  d  thus. 
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191,434  miles  in  one  second  of  time,  or  1,010,771,520 
feet. 

V^KliilaiJons  of      According  to  Hales  (Statics,  Vol.11,  p.  331)  the  velo- 

^* ui"  rcd"*^^  ^^^y  ^^  undulating  air  is  to  the  velocity  of  undulating  water 
as  S()5  to  1,  or  as  thuir  spmtic  gravities.  The  motion  of 
sound  is  found  to  \tr  1 130  fi;et  in  oin'  second  (Young's  Syl- 
labus of  a  Cour.M'  of  Lectures,  isOi) :  then,  as  the  velocity 
of  sound  is  to  th»:  velocity  of  light,  so  is  the  specific  gravity 

Ilcnce  liftht     of  air  to  the  s])cr  itie  gravity  of  light,  according  to  the  fol- 

by4i)8H  times  l,iUi":i  V.'O 

lighter  than     luuine  formula  ;  -— 1-  ~  81)4,588  times  lighter  than  at- 

°  11.0 

mospheric  air;  or  it  will  require  1553  cubic  feet  of  light  to 
weigh  one  grain.     If  w«l-  compare  them  with  water,  taken  as 

unity 


xi.r, 


^WHJIMe' 0»ATrf¥  IIP 

IwlfTwtj  bhall  find  lliem  exprei^scd  as  follows  at  a 
Icamenitufe, 

Wnier* I  'OouoooooDoo 

Air *r(>01  iOOOOOOO 

Liijht o-oooooonooi  3 

If  thi^  bo  thtf  reffl  densiit)'  of  light,  it  will  nppcntr,  thut  qU 
former  altf'inpti  to  appreciate  its  »p^ritic  gravity  hy  mecha- 
nical means  must  have  been  iVuitl*^^,  us  theqnuntity  thrown 
iKy  fi  leu»«  howtfvt^r  lurge,  upon  a  bu lance  of  the  moeit  deli« 
I  cate  construction,  mubt  be  exceedingly  minute;  Vet  it  may 
'  Lave  vm'  considcTahle  etftrcts  when  txertfd  u^>un  the  body 
of  lite  planets.     May  not  the  diurnal  motion  of  the  pUmets 
be  the  cflff^ct  of  its  momentum  .* 

It  Bppetirs  to  me,  tl»at  the  experiment  on  inflected  light,' 
I  mentioned  in  Newton\  optics,  perfornit'd  by  piig^iucr  the 
lli^ht  through  an  aperture  of  a  window  sliutter  into  a  durk- 
Itfued  room,  h  much  better  explained,  by  allowing  an  undu- 
llatory  than  a  raf!iatiu«^  motion  of  light. 

It  is  the  nature  of  all  fluids  to  undulate  in  circular  area 
Yhm  moved  by  any  imjniUe. 

Let  a  represent  an  aperture  into  a  darkeni'd  room,  eqmd 

to  f\  port  of  au  incli  m   diameter,  6,  c»  c/,  t,  f\  waves  of 

|t|^tj  moviiip^  in  Sfuccession  against  the  solid  ob]ect  g  hy 

ihich  we  will  suppose  the  side  of  a  l»ouse  :   here  tJie  li^lii, 

f-meeting  with  an  opuke  subjitancc,  will  be  reflecttd  every 

ulitrret  except  at  the  aperture  a^  which  will  then   become 

I  the  centre  of  motion.     The  unduhittn|^  Itj^ht,  having  pa*^bed 

the  aperture,  will  dilate  in  the  concentric  arc^  1»  2,  3,  4,  &c.j 

[till  they  arrive  at  t,  on  the  opposite  f^ide  of  the  rc^oui;  %\\\A 

the  greater  tlie  distance  between  a  and  i,  the  greater  will  be 

llhe  dinmetcr  of  the  shadow  of  the  aperture;   all  obstacles 

f|jlaced  in  tim  lucid  stream  will  have  their  shadows  augmented 

liti  diaruL'ter,  when  received  upon  ihe  wall,  in  projwrtiun  to 

tliefr  di»t^uce  tlu  tefrom» 

If  tlie  attraction  of  the  bides  of  the  apeilure  and  window 
abutter  was  the  cause  ol'  this  enlargement  of  ihc  shadow, 
thx  nbtitucle,  when  interpoued  in  the  lucid  stream  within  the 
Itnom,  viould  ahso  attract  the  light,  arid  the  diameter  of  it!> 
V'ot,  XIX— Flb.  1808.  L  shadow. 
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Hence  ineapa* 
ble  nl'  being 
u  eitfhetl  dip- 
rcciiy. 


Infif'ttion  of 
ItphtWttrf  ex- 
it Li  ine^t  by  un- 
ci ularioii  ihtti) 
mdiimgn. 


Phenomena  <if 
iight  admitted 
Uirough  « 
small  iipurt'.t  n- 


its  h    \H^  A\' 
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shadow,  instead  of  being  augmented  (as  it  really  appears  to 
he)y  would  be  diminished. 

I  am  very  respectfully, 

Your  obedient  servant, 

RICHARD  WINTER. 

It  give  s  me  great  pleasure  to  observe,  that  you  have  under- 
taken to  publish  an  Encyclopedia  upon  a  limited  scale.  It 
will  l>e  peculiarly  adapted  to  the  interest  of  the  artizan,  the 
mechanic,  the  manufacturer,  and  to  the  most  numerous  class 
of  society. 

There  is  one  article  which  would  be  useful  to  your  coun- 
try readers,  I  mean  a  Monthly  Meteorological  Register  in- 
serted in  the  Journal,  of  the  Barometer,  lliermometer. 
Winds,  &c.  at  London,  in  order  to  enable  them  to  compare 
them  with  observations  made  in  the  country' ;  perhaps  this 
may  be  inconsistent  with  your  plan,  which  is  generally  ap- 
proved. 

As  it  is  my  wish  to  gratify  all  my  readers,  in  whatever 
tends  to  promote  the  interests  of  science,  I  shall  take  mea- 
sures to  comply  with  the  request  of  my  correspondent,  by 
inserting,  as  soon  as  conveniently  can  be  done,  a  meteorolo- 
gical register,  from  a  hand  that  may  be  relied  on  with  con(i<^ 
dence  for  its  accuracy.     W.  N. 

IX. 

Account  of  an  Accident  from  the  sudden  Deflagration  of  the 
Base  of  Potash.     In  a  letter  from  a  Correspondent. 

glj^^  To  Mr.  iNICIIOLSON. 

Civ.tion  xjLS  the  late  brilliant  discovrries  by  Mr.  Davy,  of  the  de- 

pguinst  acci-     composition  of  the  fixed  alkalis,  will  probably  induce  many 

composing  the  to  repeat  his  experiments,  I  take  the  liberty  of  suggesting 

alkalis.  ^Q  them,  through  the  nieilium  of  your  Journal,  the  caution 

ofv-sinq  glasses  to  defend  the  eyes  during  the  operation.  The 

flat  glasses,  commonly  called  goggles,  are  best  adapted  to 

the  purpow. 

For  want  of  this  prt'caution,  I  yesterday  met  viith  an  ac- 
cident, from  which   1  have  suffered  much  pain,  and  might 
evfu  liiive  been  totally  deprived  of  sight  by  it.     A  consider- 
able 


I 


on  TU£  DECoMPasiTioir  oy  Tttc  ri^ctio  alkalis. 

1  «ble  qURTitity  of  potjiiili  being  decomposed  iit  the  guh'anic  Po'    ' 

OTcle,  »  suddeti  dutlH^atioii  ai'  the  metallary  base  etjsucd,  . 

hy  which  several  purticies  of  the  cautttc  alkali  were  thrown  denly  dt^Hagm- 

tfita  my  eyes.  » 

To  prevent  the  like  accident  Happeuing  to  others,  who  j«irtidM 

»f  be  eugai^t'd  la  similar  experitnevit^,  is  rav  motive  for  ^^i^o^"  into 
w        f  t.         *tr.     ^t  .1  '.  the  operator*! 

FMnding  you  ihia.     n  hether  it  is  worth  your  notice  or  not,  eve*. 

3fOU  Will  judge. 

1  remain,  SKR, 

Your  obedient  servant, 
Tmibridge,  Jan,  22, 1S08.  PHILOMMATOS. 

P-S.  I  lose  na  time  in  making  the  communication,  but 
my  eyes  are  5lill  lio  wcuk,  I  can  scarcely  see  to  write* 


Currtction  of  some  Misstatements  in  the  Account  of  Mr.  Davt/^R 
DecQmpmtition  of  the  fixed  Alkalis.  In  a  Letter  from  ri 
VQTrespmdenL 

To  Mr.  NICHOLSON. 

^IH,  London t  Jan,  '34,  180B. 


T, 


HE  €steni*ive  circulation  of  your  excellent  Journal  both  Missia^emenu" 
of  home  and   abroad  makes  it  more  desirable,  that  it  should  i«i  «lte  ;«rcuu<ii 
not  be  the  means  of  propag^atinef  any  incorrect  statements  of  *'    ,»*  „|  I" *f ',},', 
rwientiiic  facts;  and  such  statements  are  givon  in  llie  account  fixt^t  nikaUs. 
of  Mr.  Dary'i*  important  discovery  of  the  decampo^iition  of 
the  fixed  atkBlis, 

I  wa*»  present  at  the  reading  of  his  lecture,  I  paid  the 
greatest  attention  to  it,  I  feel  tliat  your  well  known  love  of 
^ilosophical  justice  will  induce  you,  to  j^ive  a  place  in  your 
pblication  to  what  I  am  convinced  w*eie  the  real  acfouuts 
of  the  author. 

It  i(*  stated  In  your  Journal,  that  the  basisi  of  yiotash  is  vo-  B.i  i.nM,,it:i^n 
Utile  at  100^      Mr.  Havy't*  nccount  wan,  that   it  h  volatile  ^'^'J^'^'^^=*^"^® 
tit  m  heat  a  little  below  redness.     It  is  likewise  jsuuI,  that  the  ^e^r. 
aiDdlg^m  of  the  basis  of  potash  and  quicksiiver,  when  a|)-  luamalgtin 
plied  in  the  circle  of  a  galvanic    battery,  dit^solved  iron,  sil-  <!»  <t»lvc»  me- 
ver,  j*old,  and  pUuina.     Mr.  Davy  merely  mentioned,  that 
tl  dissolved  these  metals;  he  said  nothing,  that  I  can  recol- 
lects of  the  galvanic  battety*. 

L  ^  Glasa« 


the  b.ise  of 
soda  0-9. 
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It  decoropose«  Glass,  it  is  said  iu  your  Journal,  is  dissolved  by  the  basis 
^  **  ■  .  .  of  potash  ill  the  same  manner  as  the  metals.  The  real 
wUh  its  alkali  statement  with  regard  to  glass  was,  that  the  basis  of  potash 
into  an  oxide  decomposed  it  by  combining^  with  its  alkali,  and  by  forming 
gen  than  pot-  *  ^^  oxide  of  a  less  degree  of  oxigenation  than  potash, 
aih.  which  oxide  was  likewise  procured  by  other  means. 

Spec.  grav.  of       It  i^  stated,  that  the  specific  gravity  of  t)ie  basis  of  soda 
is  to  that  of  water  as  7  to  10.     Mr.  Davy  said,  as  9  to  10. 

I  am,  Sir,  with  uroat  re-^prct, 

Your  obedient  humbl*^  servant, 

A  CHEMIST. 


XI. 

An  Improvement  in  the  Galvanic  Trovgh,  to  prevent  the  Ce- 
ment from  beinz  melted,  when  the  Action  is  very  powerfuL 
Communicated  by  a  Correspondent, 

gjl^^  To  Mr.  MCnOLSON. 

reinpnt  of  the   JL  HE  superiority  of  galvanic  batteries  constructed  on  the 
iroueh  liable    principle  of  Volta*s   couroune  dcs  tassrs,    as  rorommended 
to  be  melted     by  Mr.  Wilkinson,  is;,  I  believe,  fully  established.     One  iii- 
evohcd!*^^^      convenience  however  attends  it:  the  action  of  the  acid  on 
the  zinc  plates  being  greatly  increased,  the  quantity  of  ca- 
loric evolved  is  so  considerable,  as  frequently  to  melt  the  ce- 
ment with  which  the  wooden  partitions  of  the  troughs  are 
This  may  be     covered.  To  remedy  this  inconvenience,  I  have  had  recourse 
juTn    th  ^     to  glass  partition?,  iind   ilnd  them  answer  my  expectations 
pariiiions  of     roir,])lt'teIy.     It  is  belter  to  make  them  so  much  larger  than 
^  ^*"^'  the  metallic  plates,  as  to  leave  a  space  of  about  half  an  inch 

(it  sh(»uUl  not  I  liiiiik  be  les.-)  between  the  sides  and  bottom 
of  the  trough,  and  nietaliie  plates.  Coiniiion  crown  glass 
is  perfectly  adapted  t«.»  tlu-  purpose:  its  tiilckness,  of  couri;e, 
must  be  proportioned  to  the  size  requlr'>;d  ;  and  the  top  edge 
Tliis  battery     should   he   ground  smooth.     A  battery  coiistructed  on  this 

Ti  n\    t'ftxiiicd    1^^  ^^^^^^  y^^  excited  to  •;reat  intensity,  without  injurin*;  the 
to  lir%.at  iriton-  i  •  ^  •  «i  o 

ti:y.  rcment  at  all, 

I  have  llir  honour  to  i)e,  Sru, 

\o\\x  oWedient  servant,  J,  C.  C 

Xil 
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xu. 


xp€timentu  ou  ihe  Firedamp  of  Cml  Mines^  htf  Wilmam 
HKtfftY,  M.  D,;  ifirfudiag  a  Cammuuication  on  ihe  Sul^ 
jeci  from  TitoMiis  TiiOMKOKt  M*D.  F,R*S,E,     Com* 

mHnlcalrdbij  Dr.  Henri/* 


A. 


SUlM, 


^BOUT   the  doge  of  1806,  I  rcciived,  from  the  Rev.  IlUory  of  ih« 
'  Wilimm  Turner  of  NmvcastU  on  Tyne,  two  bladders  (il\ed  t^^^;<Jj'»P J^^^b- 
with  the  tire-damp,  wliich   had  been  pnjcured  from  a  coal  nmtnu 
.  mine  in  the  tieit^hbuurhood  of  th«vt  town.     It  was  eau^ht  by 
I  luting  a  common  fimriel  over  the  mouth  of.  a  hlowe?  •,  end 
[t]riiig  A  tMimprehsed  bkdder  to  the  pipe  of  the  funnel,  after 
'the  g-dH  had  issued  from  it  for  some  time.     My  experi  mentis  •! 

were  made  on  the  gan,  ubont  seven  days  after  its  heuig  first 
collected.  At  that  time,  tlvc  bUddera  were  perfectly  dr5%  and 
showed  no  gignif  of  putrefnction. 

The  general  rcsult^i  of  these  experiments  (as  stated  in  a  General  re- 

meiuoir  which  waa  read  in  January  IH07»  before  the  Medi- 

'  cul  Society  of  Edinburgh)  are  tiie  followini^.     The  ga%  was 

found,  by  the  test  of  nitric  oxide,  U!*ed  in  Mr.  Dalton's  me^ 

'  thodt*  lo  contain  about  J  its  bulk  oF  common   air-     It  had 

.  a  di»agreeubte  smell.    When  set  on  Bre  as  it  if>t>ued  from  the 

[  oriBce  of  a  stnatl  pipe,  it  burned  with  a  dark  blue  Oame: 

t.a  long  conical  glass  vessel,  held  over  the  tlante,  waa  soon 

ved  with  moiature.    Mixed  ^ith  common  air,  it  did  not 

[  detonate  on  the  approach  of  a  lighted  taper,  at  least  in  any 

proportion  that  was  tried.     The  utmost  effect  was  ii  deep 

L  Llue  flame,  which  spread  quickly  through   tfie  vessel,  hut 

not  accompanied  with  any  noise.     Mllh  oxjgcn  ga», 

revtT,  it  exploded,  and  gave  a  loud  report.    On  agitation 

1  with  lime  water  it  lo'jt  about  ^V  of  its  bulk.    The  nicest  tebt« 

did  not  discover  any   adniixtute  of  sulpliuretteJ   hidrogen. 

lOnt:  hundred  partf  by  measure  appeared,  thcnfoie,  to  con- 

Imtof 

•  tih*t€ft  ai«  liules  or  crcvkc*  in  the  coftl  or  la  th*!  accoin panning 
IcIfilA^  £roiu  which  ibe  ftie-d.iaip  bsae&^  somctimei  with  coas'i<l>:rAble 

f  PiiM.  Joum  XV*i,  3475  or  H«afy's  E;>itoinej  chap  xii,  lect.  £. 

•«  6Ja4 
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OS  THE  FIRX-DAMP  OF  GOAL  MIHEsi.. 


Component 
paru. 


TKemflim.gas 
wascarborL'tted 
hidroi^en. 


6d*34  atmospherical  air 

I  '66  carbonic  acid 
35*      inflammable  gas 


100*  0 


Fire-damp  less 
adulterated  was 
examined  by 
Dr.  Thomson. 


Detail  of  the 
experiments 
and  result. 


The  nature  of  the  inflammable  gas  was  next  ascertained 
by  detonation  with  oxigen  gas.  Reducing  the  results  to  a 
general  average,  and  excluding  the  common  air,  the  really 
inflammable  part  of  the  gas  required  for  combustion  about 
twice  its  bulk  of  oxigen ;  and  gave  its  own  volume  of  car- 
bonic acid.  Hence  the  inflammable  portion  of  the  gas  was 
carbureiied  hidrogen.  From  the  experiments  of  Mr.  Dalton 
on  the  gas  from  stagnant  water,  and  my  own  obtained  by 
distilling  pit-coat*,  the  %re-damp  appears  to  differ  very  lit- 
tle from  both  those  gasscs. 

It  was  de&irable,  however,  to  repeat  the  analysis  of  Are- 
damp,  less  adulteratcil  with  common  air;  and  for  this  pui^ 
pose  a  quantity  was  collected  (as  it  issued  through  water  on 
the  floor  of  the  mine)  in  an  inverted  bottle,  which  was  well 
corked  and  tied  over  with  bladder.  Happening  to  pass 
through  Newcastle  last  spring,  I  carried  this  gas  with  me  to 
Edinburgh ;  and,  having  no  opportunity  of  making  experi- 
ments upon  it  there,  my  friend  Dr.  lliomson  was  so  good 
as  to  undertake  its  analysis,  and  to  furnish  me  with  the  fol- 
lowing results. 

From  the  action  of  nitrous  gas  and  of  lime-water,  the  gas 
appeared  by  Dr.  Thomson^s  experiments,  to  contain,  in  li30 
measures, 

63      inflammable  gas 

1)*5  oxigou 
25*5  azote 

5*     carbonic  acid 


1000 


*  The  gas  obuined  by  the  dc^trl)cl'lve  dibtiiiation  of  coal  1  have 
found  to  conuin  a  variable  proportion  of  sulphuretted  hidrogcn,  and  to 
differ  sumcw hat  from  ihe  composition  \rhich  I  have  stated  in  the  11th 
vol.  of  this  Journal.  The  correction  of  thosr  rt-sults  I  reserve  for  ano- 
tlicr  occasion. 
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It  appears,  tbc^reforo,  that,  when  the  p^s  was  entirely  con- 
tunied,  12*6  nieasiires  of  the  really  iiiflaiTimable  part  gave 
1 1*5  tneasurcs  of  carbonic  acid,  and  re()uinrd  for  saturation 
ihout  32  measures  of  oxij(en.  The  average  results  are  the 
following,  excluding  the  6r»t  cx|>eriinent  in  which  the  com- 
bustion was  far  from  being  perfect. 

Over  Over 

water,      mercury. 
Measures  of  oxigcn  required  for  saturating 

100  measures  of  fire-damp 2()j)'4      24G' 

Measures  of  carbonic  acid  produced QS'-i        QO'G 

The  second  column  contains  the  average  results  of  two  ex- 
periments, which  Dr.  Thomson  made  over  mercury;  but 
on  these  he  places  less  reliance  tlian  on  the  foregoing  series. 
The  general  issue  of  his  experiments  agrees  with  that  of 
mine  ;  and  the  diiTerence  is  chiefly  in  the  quantity  of  oxigen 
consumed  by  the  combustion  of  the  fire-damp,  which  ap- 
peared to  me  uot  to  exceed  twice  its  volume. 
The  fire-damp      ^  know  not  whether  the  result  of  the  foregoing  experi- 
is not  prctliiccd  meiits  will  be  Considered  as  affording  any  insight  into  the 
posed  pyri»«    nature  of  the  process,  by  which  the  tirc-damp  js  genei-ated 
norfrom  vaterin  coal  mines.     The  entire  absence  of  sulphuretted  Indro- 
e.jai'l^b^^prj  den  gas  shows,  that  it  is  not  the  immediate  product  of  tlie 
bably  from       decomposition  of  water  by  beds  of  pyrites ;  for  in  that  case, 
l^y  tl^eljjjm  Qf  the  evolved  hidrogen  would   undoubtedly  have  dissolved  a 
pyrites.  portion  of  sulphur."    Neither  can   it  arise  from  the  decom- 

position of  water  by  coal  ;  for,  besides  that  coal  has  no  ac- 
tion on  water  at  a  moderate  temperature,  this  origin  is  con- 
tradicted by  the  smallncss  of  tlie  proportion  of  carbonic 
acid  which  is  present  in  the  fire-damp.  The  most  probable 
supposition  is,  perlia|>s,  that  it  is  diaenyai;ed  from  coal  by 
a  kind  of  natural  distillation.  The  heat  required  for  this 
puq)ose  may  be  communicated  by  contiguous  beds  of  |)y- 
rites;  and  may  be  excited  in  thein  by  {he  occasional  influx 
of  water.  In  contirmation  of  this  opinion  it  may  be  ob- 
served, that  the  ii re-damp  is  generated  most  abundantly  af- 
ter long  and  heavy  rains.  The  freedom,  also,  of  some  coal 
mines  from  this  destructive  gas,  indicates  the  operation  of  a 
partial  cause. 

It 


an  roB  riioipiioiissc 

^Ic  to  b6  rvt^retted,  tfnit  tlie  aiialys^U  of  tbe  fire-dmnp  ttfforf!    " 

f%*>  cnrmtra^erat-'nt  to  t'\pect,  that  it  can  ever  be  destroy*  - 

in  coftl  minef  by  atiT  chemical  process,  as  has  lately  been  t|i 

'^pitipoftcd.      The  only  feai»ible  method   of   preventing  ^^i^  daniii*  uvqa 

flreadful  couHequfncfs  of  its  combtistioii  is,  to  enforce  the  iUaic  ^€||j 

Ifiteady  execntian  of  a  wpII  planneti  system  of  ventilation, 

Inot  only  in  tlie  piirt  of  the  mine  actually  in  work,  but  in  the 

lold  working  or  wante^     Every  accident  which  ha^  happened 

[may,  I  have  been  informed,  be  traced  either  loan  errour  in 

kthe  method  of  ventilation,  or  to  neglect  of  its  enforcement, 

[The  most  important  object^  therefore,  ap^iears  to  be,  ihp 

improvement  of  the  mode  of  venti!uiin<^  coal  mincB;  and 

r«pecially  the  superseding,  by   proper  mechanical  contriv- 

iiieeit,  the  necessity  of  thoi^  attentions  which  are  ot  pre^ 

ent  required  on  the  pt^rt  of  the  workmen*     The  peculiar 

Kpedieocy  of  changing  the  yir  of  a  mine,  after  an  accideq- 

lal  explosion,  before  venturing  into  it,  is  ap^mrent  from  the 

FfoTegoin5C  experiments  which  s^how,  that,  after  every  »ac|i 

combustion,  a  large  quantity  of  timt  ^a  must  have  beet| 

d,   which  is  Known  to  miners  under  the  o^m^  o)* 

Mitnc/t€Attr^  Jan*  10,  ISOd. 


Xlfl. 

On  the  Phwtphorestencn  of  Bodm^  from  ike   Action  of  the 
Bkcinc  Explosion.      In  a  Loiter  from  Mr*  William 
'  ^KRfUfSiltRE,  Jim,  ta  Mr,  John  CuTHBERxsorr, 


Dear  Sir, 


fVisbeclit  Jan*  3,  I80a, 


Hare  Intt-ly  resumed  my  Electrical  Experiment*^  and  Confmuatipfl. 
■Ii^^lug  gone  through  iho  inflammnblesp  as  ulso  the  metab,  <>*^el*ictrica|gj|- 
uetullic  ore«,  and  oxidcj»,  I  tuke  the  liberty  of  sending 
hexn  to  you.  Respecting  the  pho-sphoric  appearance  of  bo- 
iieis,  theiie  few  expCTtmentt  »re  no  otherwise  interesting, 
bao  as  fonning  additional  links  in  the  chain  of  facts*  which 
have  formerly  Mated »  and  which  it  is  my  intention  to  ex- 
icwl  thr«»uglmnt   thv  unlmul  iml  vcgi^table  kingduips.     But 


habitudes  of 
bodies  as  to  tlie 
electric  spark 
and  the  pro- 
d  action  of 
phosphores- 


)  jf4  OH  tH<  »«<nraoBfisc«NCE  os;  bodies. 

if  they  difcover  to  at  a  whole  class  of  bodies  devoid  of  the 
lemst  pho8phorescency»  after  ex|>osure  to  electric  lights  they 
Inay  be  deemed  of  some  importance,  especially  as  being  one 
step  towards  leading  us  to  a  theory  of  this  phenomenon.  I 
trust  yon  will  be  kind  enough  to  send  them  to  Mr.  Nichol- 
son, to  be  inserted  in  his  extremely  useful  Journal. 

Combustibles, 

Sulphur.  1st,  Roll  brimstone  gives  no  spark,  and  is 
scarcely  at  all  luminous  by  the  shock.  2d,  Flowei^  of  sulphur 
are  not  phosphoric,  dd,  A  native  specimen  pure  gave  no 
spark,  and  was  very  slightly  luminous  by  the  shock.  4th, 
A  native  specimen  mixed  with  carbonate  of  lime  gave  no 
spark,  but  was  more  luminous  titan  the  preceding  specimens. 

Phosphorus  inflames  both  by  the  spark  and  shock. 

Charcoal.  Some  kinds  afford  very  good  sparks,  are  phos- 
phorescent upon  the  surface,  and  when  the  rods  rest  upon 
them  the  dust  is  dispersed  by  the  explosion,  in  the  forms  of 
a  luminous  cloud.  But  other  pieces,  which  were  tried,  did 
not  become  phosphoric  by  exposure  to  the  electric  light. 

Coke  gives  a  good  spark,  but  is  not  luminous  by  the  shocks 

Cannel  coal  and  common  Sunderland  coal  give  sparks 
beautifully  variegated  in  minute  spangles  radiated  upon  its 
surfiice,  but  they  are  not  phosphoric.  Welsh  coal  gives 
similar  sparks,  but  not  so  beautiful  as  the  above;  and  is  not 
luminous  by  the  ahock. 
^^>t.  Peat,  hard  and  dry,  affonis  a  very  good  spark,  but  is 

scarcely  luminous. 

Soft,  porous,  very  light  peat,  termed  in  this  neighbour- 
hood Ramsay  turf,  is  not  luminous  except  in  the  track  of  the 
discharge,  and  even  then  it  is  extremely  evanescent. 

Charred  peat  affords  a  very  good  spark,  and  is  slightly 
luminous. 
Bitumen.  Bitumen,  hard  and  brittle,  of  a  dark  brown  colour,  from 

Derb}^shire,  gives  no  sparks,  but  the  fluid  spreads  uniformly 
and  silently  over  its  whole  surface,  to  pass  from  the  conduc- 
tor to  the  knob  of  the  discharger  held  above  it,  with  an  ap- 
pearance similar  to  the  electric  light  in  an  exhausted  receiver. 
It  is  luminous  by  the  shock,  as  is  also  the  elastic  bitumen 
from  the  same  count r\'. 

Jet 


Salpfiur. 

Phosphorus. 

Charcoal. 


Coke. 

Cannel  coal. 


(iDt   rilK    n^^SntuRKSCRNCE  OF  BOOtESf 

^Jtft  tttiil  a5f>liii1tuiJi«  in*4lpjid  of  a  Hpatk,  nflWrd  the  sane  aip*  Jet.    A»phsM: 

Mice?  of  electric  liphl  as  bitumen  doeHj  but  they  are  not 
TuiDia^us  by  Hlt^  expU>sion, 

Amber  gires  mo  spark,  but  is  phosphorescent,  espec'mlly  Aml»cf, 
tJial  kind  termed  fat  amber. 

Plambigo  give«  j^iad  ispark©.  and  is  not  phosjiboric ;  but  riumbugti^ 
wlieo  mixed  with  clay*  utid  manutactured  into  cruribles,  it 
iitflbrd»  good  sparks,  which  are  fltttne-^coloured  and  purple 
upon  the  (^urfare,  and  beconi«»  luminous  when  the  shock  is 
taken  above  \U  surikce* 

J^etals,  their  Or^s  and  Oxidti* 

At  the  metsls  are  excellent  conductors  of  electricity,  it  is 

well  known  that  they  all  atFofd  good  sparks;  but  1  have  not 

een  able  to  perceive  any  material  difference  in  the  colour  of 

be  electric  light «  from  ditlerent  metals,  unless  the  metal  has 

en  formed  into  exceeding  thin  leaves,  or  otherwise  minutely 

livid ed,  and  the  spark  be  sufficiently  strong  to  produce  podr 

ilatton. 

Not  one  of  the  metali  is  phosphoric  by  exposure  to  the  rh<?  metal*  aji 
tgbt  of  an  electric  ex  plosion,  if  its  surface  be  clean  and  btight,  ""'  p*itf*pU<*r 

This  is  the  only  class  of  natural  bodies,  which  I  have  yet 
»uod  unifonuiy  to  remain  dark  after  exposure  to  the  electric 
^it.    Some  of  their  ores  and  oxides,  Bueli  as  the  red  and  yeU 
senic,  htematites,  pyrites  which  is  found  in  chalk,  oxide 
^leinc,  and  oxide  of  antimony  are  very  slightly  luminous; 
Irhil^t  othera,  for  luiitance  cinnabar,  black  sutphuret  of  mer^ 
iry  or  ethiops   mineral   of  the  shops,   mundic,    galenu^ 
Mendf  and  the  snlphurets  of  antimony,  minium,  litharge^ 
and  some  other  oxides,  as  readily  absorb,  and  as  obstinately 
etsun  within  their  nubiitaneu,  the  electric  li^ht  to  which  they 
fe  exposedi  as  even  the  meUiU  tliemselves.    In  shurt  I  have 
not  met  with  a  single  brilliant  phosphoric  appearance  in  apy 
pf  the  metals,  ores,  or  oxides,  which  I  have  luid  the  opportu* 
lity  of  liuhjecting  to  expenroent.     These  obbcrvalions  en-  jii^^  cyperi- 
iy  coincide  with  the  results  of  experiments  on  ^olur  phos-  ments  agre« 
ri  by  Beccari,   wlio  tried  tvery  means  that  his  inventive  n'^  *^°*'  *** 
lllta  crould  suggest,  to  render  the  metals  jihosphonc,  but  br  phcuphor^. 
witbout  (success*     However  it  is  not  surprising,  that  there 
sltottld  be  a  tolerably  exact  agreement  between  the  ubnerva* 

lions 
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tions  of  Beccari  on  solar  phosphoriy  and  those  facts,  which 
are  stated  in  my  letters.  For  us  I  think  there  can  I>e  no 
doubt  but  the  phosphoric  aiipcarancc  of  bodies  iu  the  dark^ 
after  exposure  to  the  li^ht  of  the  sun,  and  the  phosphores- 
ceucy  of  those  substances  that  have  been  exposed  to  the 
light  of  an  electric  explosiou,  proceed  from  the  same  cause, 
they  must  necessarily  be  subject  to  similar  laws. 

But  tl.i.s  subjcrt  will  claim  our  attention  more  particularly 
hereafter,  when  1  shall  have  occasion  to  speak  of  the  nature 
and  cause  of  this  phosphoric  phenomenon. 

I  remain,  Your's,  &c. 
WILLIAM  SKRIMSHlRE,JuN. 

XIV. 

Experiments  on  the  Decomposition  of  the  fixed  Alkalis  by 
Gahanism.     In  a  Letter  from  Mr,  Charles  Sylvester. 

To  Mr.  NICHOLSON. 
DEAft  Sir, 

*"fj;"*^P,t  JS  KING  on  a  visit,  for  a  few  davs,  with  ray  friend,  Mr. 
nnurtitt  on  ine  -  j  ' 

decomposition  Oakes,  Jun.  of  Derby,  we  have  tojjethor  made  some  ex|>e- 

*        •         rimeuts,  in  prosecution  of  the  inquiry   instituted  by  Mr. 

Davy,  relative  to  the  decomposition  of  the  fixed  alkalis  by 

the  galvanic  influence;   the  result  of  whose  research  has 

been  recently  communicated  to  the  Royal  Society. 

Potash  expos-        In  the  first  experiment,  we  used  a  pair  of  troughs,  expo- 

ed  to  the  action  gjnjy  a  surface  of  1400  square  inches,  and  placed  the  potash, 
ofasurfureot       ,:   ,  «     ^,  i      ,.  ,  ..    ,     •  , 

14C0  inches,     winch  was  pertectly  pure  and  white,  on  a  plate  of  platma ;  but 

did  not  moibten  it,  as  i»  said  to  have  been  the  case  in  Mr.Davy's 

experiments,  the  deliquescence  of  the  alkali  precluding  the 

necessity  of  such  precaution.     As  soon  as  the  platina  wire 

was  brought  into  contact  with  the  potash,  from  the  opposite 

Gas  evolved,  end  of  the  batter}',  a  considerable  quantity  of  gas  was 
evolved;  arising  most  probably  from  a  decomposition  of  the 

Tho  alkali        water.     The  alkali,  in  consequence,  assume<l  a  blackish  co- 

bUckeiicd  and  |q„*  which  continued  to  be  produced  so  lonjj  as  the  action 
emitted  sjMrks.  ...  ,     i    •        /.  ,  •        i         i  •   i    i 

was  mamtuuied,  sparks  bemg  frequently  enntted  ;  wincli  lat- 
ter eii'ect  has  only  been  observed  to  take  place  with  charcoal 
and  the  metals. 
F.xnojscdio  ilio      ^  second  experiment  was  made,  with  the  addition  of  ano- 
ther 
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li»cr  pair  tif  troughs  of  the  ^ani<?  site  as  the  firnt:  an*1  to  re- 
linetly  the  iticonvenienro  nccabkmed  by  the*  ddiqufacrnce  of 

the  pottish  in  the  former  attempt,  a  glass  tube  was  employed, 

havin;^  a  plutina  wire,  cotled  into  a  spiral  form,  sealed  into 

one  or  its  ends.     Tli«*  alkali   was  placed   in  th*:'  tnhc,  sur- 

^raumled  by  the  spiral  wire,  and  another  wire,  passing  tbrcmgh 

cock  whicli  occpfiied  the  othtT-r  end  of  the  lube,  was,  by 

Piliding  freely  up  and  down,  made  to  touch  the  pota-»h  at  iii- 

flervids*     The  wires  bein^  connected  with  the  btitlerVt  and 

the  alknli  sH;^htly  moistened,  a  consideriible  portion  of  gas 
fts  evolved,  which  from  time  to  time  exploded  by  the  sparks 
rproduc'cd :  the  temperature  of  the  mass  was  materially  in- 
[crcnscM],nnd  the  black  matter*  which  was  deposited  on  solution 
tof  the  alkali  in  water,  appeared  in  greater  quantity  than  be- 
libre.  Small  portions  of  this  black  substance  «itickiug  to  the 
l^tid  of  the  wire*  on  bcm*j^  brought  into  contact  with  water, 

Buddenly  detonated  accompanied  with  a  vivid  fla*li ;  an  ef- 
Ifect  which  waaaUu  produced  on  pouting  distilled  water  into 

the  tube. 
The  detonations  caused  by  thw  black  matter  coming  into 
rcontact  with  watc^  weutjcertained  from  experiment,  conld 

not  be  [»rodueed  by  potash  in  any  state  of  drynesji ;  hence  it 
r  would  ri[)pear,  that  some  atdi^stencehas  been  create*!  during 
Itlit'  galvanic  process,  possessed  of  properties  very  dillierent 

froin  thoae  of  the  materials  employed, 

Jt  is  oar  intention  heiwever,  to  resume  thcsJeexperiuKiits 
P^ssi^ted  by  greater  {ralvanic  power,  the  result  of  which  1  hball 

IniTi^niit  to  you* 

I  am,  Sir,  Your  obe?dient  servant, 
Derby,  20th  Jan.  If^OS.  CilA,  SYLVESTER. 
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SCIENTIFIC  NEWS. 

^  Discoctri/  of  a  complete  hiammoth* 

HE    bonejn   that  htive    been    diwrovered     in    difFcrent  Mtimmoili 
trta  of  the  northern  hemisphere  snfliciently  prove  the  ex- J'*""'| '•*  *  1**^ 
SiJtnice  of  some  lar^e  animal,  or  animaU,  now  unknown; 
Mul  ftome  writerB  have  even  tfiven  a  partiouhir  dt-stcripiion  of  • 

tJie  quaflruped  i^eneniny  called  a  mamniulh,  though  it  would 
merely  i'mm  the  report  of  iradriioo  among  the  uucul- 

tivuted 


1^8 
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diieoteiy. 


tirated  nations  of  the  north.  Lately  however  one  has  been 
foundy  not  alive  indeed)  but  complete,  and  iu  a  btate  of  jier* 
feet  preservation!  6n  the  borders  of  the  frozeu  ocean.  The 
following  is  the  account^  that  has  been  received  of  it  from 
Petersburg^ 

Accotmt  of  iu  Schoumachoff,  a  Tungodse  chiefs  about  tht  end  of  august 
17999  when  the  fishing  in  the  river  Lena  was  over,  repaired 
according  to  annual  custom  to  the  seaside.  Leaving  hi» 
family  in  their  huts,  he  coasted  along  the  shore  in  quest  of 
tnammoth's  tusks,  and  one  day  perceived  in  the  midst  of  a 
h>ck  of  ice  a  large  shapeless  block,  not  at  all  resembling  the 
logs  of  drift  wood  commonly  fuiind  there.  He  climbed  the 
rock,  and  examined  it  all  round,  but  could  not  make  out 
what  it  was.  The  next  year,  \'isiting  the  same  spot,  he 
found  there  the  carcase  of  a  seacow  ftrichecus  rasmarusj; 
and  observed,  not  only  that  the  mass  he  had  seen  the  year  be^ 
fore  Ffas  freer  fiom  ice,  but  that  there  were  two  similar  pieces 
by  the  side  of  it.  These  afterward  turned  out  to  be  the  feet 
of  the  mammoth.  In  1B01,the  side  of  the  animal  and  one 
bf  its  tusks  appearing:  very  distinctly,  he  ac(|Uuinted  his  wife 
and  some  of  hh  friends  with  what  he  had  found.  This 
however  [;ave  them  ^rcat  alarm,  fur  the  old  men  said,  that 
they  had  been  told  by  their  forefatliers  a  similar  monster  was 
once  before  seen  in  those  parts,  and  the  whole  family  of  the 
person  who  discovered  it  soon  became  extinct.  At  this 
Schoumachoff  was  so  much  alarmed,  that  he  fell  sick.  On 
his  recovery  however  he  could  not  relinquish  the  expectation 
of  the  profit  he  might  make  of  the  tusks;  and  directed  his 
servants  to  conceal  the  circumstance  carefully,  and  endea- 
vour to  keep  away  all  strangers  by  some  pretext  or  other. 
It  was  not  till  the  fifth  yeari  that  the  ice  had  melted  sufBci- 
ently  to  disengage  the  mammoth,  when  it  fell  over  on  its 
side  upon  a  bank  of  sand.  SchoiiinachotV  then  cut  off  the 
tusks,  which  he  bartered  fbr  gootls  to  the  value  of  50  rubles 
[^11.  5s.]  with  a  Russian  merchant.     Being  satisfied  with 

tt<  flesh  eatba  this,  the  carcase  wasletl  to  be  devoured  by  the  bears»  wolves, 

wild'bcJts!'     *"^  foxes,  except  what  the  Yakouts  in  the  neighbourhood 
cut  off  to  feed  their  dogs.     Previous    to  this   indeed    he 

Drawing  of  it.  had  a  rude  drawing  made  of  it,  which  represents  it  with 
pointed  ears,  very  small  eyes,  horse's  hoofs,  and  a  bristly 

mane 


Tradition  of 
toother. 
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inane  extending  'along  the  wholt;  of  its  b&cV.     To  thi»  it  has 
(he  appearance  of  »oajPthiiig  between  a  pig  aod  an  elephant* 

lo  lB06y  Mr,  Mich,  Adams,  of  Peteraburgr,  being  at  De»crii>tton  qf 
Yakoutiik,  fortunately  heard  of  this  circmiistauce,  and  re-  "' 
paired  to  the  spot-  When  he  arrived  there,  the  bkeletotii 
nearly  stripped  of  its  flesh,  was  entire,  one  of  the  forefeet 
ejteepted*  The  vertebrBP,  from  the  head  to  the  os*  coccygii, 
one  of  the  Khonhierblades,  the  (jelvis,  and  the  remuiiitne 
three  extremhies,  were  still  held  firmly  together  by  the  lipp^ 
meats  of  the  joints?,  and  by  strips  of  skin  and  flesh.  The 
Ibtimd  was  covered  with  a  diy  skin.  One  of  the  ears*  well 
preser^'ed,  was  furnished  vvilh  a  tufl  of  bristlei.  Tlieae 
parta  could  not  avoid  receiving  some  injury  dtirin;jf  their  re- 
tnoval  to  Petersburg,  a  distance  of  1 1  CM)0  wersts  [6875  mile»] : 
the  eyes  however  are  preserved,  and  the  pupil  of  the  left  eye 
is  still  dii^tinpii^hable*  The  tip  of  the  under  lip  was  eattm 
away  ;  and  the  upp?r  being  destroyed,  the  teeth  were  ex- 
The  biiiin,  which  was  still  within  the  cranium,  ftp- 
dry.  The  parts  least  damaged  were  one  of  the  fore- 
eet  and  one  of  the  hind:  these  were  still  covered  with  skin, 
and  had  the  sole  attached  to  thetn. 

According  to  the  Tungoose  chief  ihe  animal  was  so  corpu- 
lent and  well  fed,  thi»t  its  belly  hung  down  below  the  knee 
joints*  It  was  a  inule,  with  a  lonjj  mane,  but  had  neither 
tail  nor  trunk.  From  the  sstructure  of  the  os  coccygin  how- 
ever»  Mr.  Adams  is  persuaded,  that  it  had  a  tiliort  thick  tail; 
aitd  from  the  smallness  of  its  vnout^  and  the  size  of  its*  tusk'^, 
he  conceives  it  rould  not  have  been  able  to  feed  without  the 
astiistance  of  a  probu^cis ;  but  Schoumachotf  per^^iitted  in  the 
avsertion,  that  he  never  saw  any  appearance  of  a  trunk,  and 
it  dues  not  appear  probablerthat  even  his  rude  drau^httsniaii 
would  have  omitted  such  a  strikinjj  feature-  The  ^kiii* 
three  fourths  of  which  are  in  possession  of  Mr,  Adamst  the 
part  that  lay  on  the  gmmnd  having  been  preserved,  was  of  a 
deep  gray  colour,  and  covered  with  reddish  hnir  and  black 
bristles,  Thesei  from  the  dampness  of  thi*  ground,  had 
lo4t  woroe  part  of  their  ehisticity.  More  than  a  poud  [40 lbs.] 
wcij;ht  of  them«  tiial  had  been  trodden  into  the  ground  by  tho 
rs  was  collected,  umny  of  them  tm  archine  [tj  feet  4  in,] 
lung.     What  remained  of  the  skin  was  «o  heavy,  that  ten 
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persons  foand  great  difficnUy  in  carr}'ing^  it  to  tlie  seaside,  in 
tb  cliintasions.  order  to  stretch  it  on  \o^  of  wood.  The  heud  weighs  1 1  j^ 
pouds  [460 lbs,];  the  two  horas,  each  of  which  is  It  toise 
[91  feet]  long,  weigh  10  pouds  [400lbsi];  and  the  entire  ani- 
mal measured  4 J  archines  [10|  feet]  high,  by  7  [16-J  feet] 
long.  Mr.  Adams  has  seen  tusks  of  the  mammoth  so  curved 
as  to  form  three  fourths  of  a  circle;  and  one  at  Vakoutsk 
2|^  toises  [15  feet  9  in.]  long,  an  archine  [^i  feet  4  in.]  thick 
near  the  root,  and  weighing  7  pouds  [280lbs.]i  They  arc 
curved  in  the  direction  opposite  to  those  of  the  elephant, 
bending  toward  the  body  of  the  animal ;  and  the  point  is  air- 
ways more  or  less  worn  on  the  outside,  so  that  the  right  tusk 
is  easily  distinguishable  from  the  lef^.  lie  addri,  that  be 
AihW.  found  a  great  quantity  of  amber  on  the  shores. 

We  understand  he  wishes  to  dispose  of  the  skeleton,and  means 
to  employ  the  money  in  a  journey  toward  the  north  pole,  and 
particularly  in  visiting  ^h&t  is  called  the  island  of  Ljachow, 
or  Sichow,  which,  from  the  information  he  has  received,  he 
believes  to  be  part  of  the  continent  of  North  America. 

St.  Thomas  s  and  (ivys  llospitah. 

The  Sprinj;  Course  <»f  Lectures  at  these  adjoining  Hos- 
pitals, will  commeiicc  llio  beginning  of  I\'])ruary :  viz.  at 
St.  TnoMA8's, 

Anatomy  and  the  C)perations  of  Hnrt^ery,  by  Mr.  Cline, 
and  Mr.  Cooper. 

Principles  and  Practice  of  Surgery,  liy  ^Ir.  C(»oper. 
Guir's, 

Practice  of  IVIedicine,  bv  Dr.  Jiabington  iind  Dr.  Curry. 

Chemistry,  by  Dr.  Babington,  Dr.  iMurcct,  and  INlr.  Allen. 

Experimental  Philosophy,  by  !\?r.  AlKii. 

Theory  of  Medicine,  and  .Miiteria  INledica,  by  Dr.  Cnrr}' 
and  Dr.  Cliolmeley. 

Midwifery,  and  Diseases  of  \\'omen  and  C^'hildren,  l>y 
Dr.  Uaighton. 

Physioloj^y,  or  I^aws  of  the  Aiiimal  QVononiy,  by  Dr. 
Ilaighton. 

Structure  and  Di^ eases  of  ihe  Teeth,  by  Mr.  Fox. 

N.  B.  These  several  Lectures  are  so  arran'^ed,  that  no  two 
of  them  interfere  in  the  hours  of  attendance  ;  and  the  whole 
arc  calculated  to  form  a  (Complete  Conrst  of  Medical  and 
Chirur^unl  Inslructionf. — Terms  and  otlier  Particulars  may 
be  learnt  from  Mr.  Stocker,  Apothecary  to  (iuy's  Ho-^pitah 

7%B  commufiicatioiisjrom  J»  doughy  Esq,^  /)r.  GibbeSi  and 
N,  It.  Z>.  wiU  be  given  in  our  ncxi. 
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ARTICLE   L 

mrlB  Off  Torpidity  in  Animals,  in  twi>  Letters  fiom  JoaK 
GoucH,  Esq- 

Middleshav}^  iGt/on.  IdOS. 

X  OU  hare  given,  in  your  XVUhh  volume,  page  234,  Mr.du  Pom*s 
till  excellent  memoir  by  Mr.  du  Pout  de  Nemours,  on  a  kind  ^^^«°oif  ^dua- 
af  deotb,  that  may  be  prefimmed  to  be  only  apparent.  This 
iilf^nious  philosopher  au^^ests  several  practical  ob*4ervalionB 
,  wfMch  racnt  the  attention  both  of  the  benevolent  and  the 
curious^  because  they  promise  to  promote  the  interests  of 
bumanity  as  well  as  of  science.  This  writer,  however, 
lopt*  one  opinion,  which  perhaps  is  supported  by  the  au* 
ritf  of  antiquity,  rather  than  facts  and  the  known  habits 
^r  oiirmaU, 

Mr.  du  Pont  agrees  in  opinion,  perhaps  with  the  majority  ^^  prerBiUne 
bt  naturalists,  respecting  the  nature  of  torpidity  ;  for  he  re-  cxpianution  of 
[fers  it»  partly  to  the  benumbing  effects  of  the  cold  which  J^^P^^^^y  *^- 
pre  vails  in  winter;   and  partly  to  a  high  de^ee  of  cot  pa* 
lence,  which  is  generally  contracted  in  aulumri,  from  an  nn- 
stniined  indulgence  in  the  abundance  and  delicacies  of  that 
isou.     He  moreover  supposes,  that  animals  do  not  submit 
jlo  this  long  suf  pension  of  the  vital  functions  in  obedience  to 
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the  dictates  of  necessity ;  on  the  contraryy  he  imagines  them 
to  court  a  lethargic  habit,  in  consequence  of  certain  pleasing 
sensations,  which  are  known  to  precede  the  first  raoineuts  of 
sleep, 
dqectums  to       The  preceding  hypothesis  is  commonly  supposed  to  assign 
hyp^eiis!"^  the  true  causes  of  torpidity ;  but  the  doctrine  is  liable  to 
certain  objections.     I  will  state  these  in  the  first  place,  and 
afterwards  endeavour  to  substantiate  them  by  facts,  which  are 
new,  or  but  imperfectly  understood.     My  objections  are 
contuiued  in  the  four  following  propositions. 
Objection  1st.       First,  Animals  do  not  submit  to  torpidity  upon  choice,  but 
firom  necessity ;  and  when  cold  happens  to  be  the  immediate 
cause,  they  fly  from  it,  if  possible. 
Objection  2d.       Second,  Certain  animals  apparently  support  a  voluntary 
suspension  of  tlieir  functions  in  summer  as  well  as  winter, 
when  food  is  withheld  from  them ;  this  is  probably  intended 
to  preserve  \\f^  by  diminishing  the  action  of  the  system. 
Objection  3d,       Third,  A  quadruped  noted  for  its  lethar^c  disposition  in 
winter  may  be  so  far  strengthened  by  a  generous  diet,  at 
to  retain  the  full  use  of  its  faculties  during  the  time  of  a  se- 
vere frost:  £rom  which  we  may  infer,  that  an  emaciated 
habit  of  body  is  the  predisposing  cause  of  torpidity,  in  op« 
-  position  to  the  common  opinion,  which  assigns  this  office  to 
corpulence. 
Objectioii  4th.      Fourth,  The  united  action  of  hunger  and  a  low  tempera^ 
ture  has  produced  a  kind  of  apparent  death  in  a  human 
being,  who  wa»  restored  to  hfe  l^  stimulating  remedies,  af- 
ter laying  several  days  without  sense  and  motion. 
The  first  objfc-      The  hearth  cricket  fgryllas  domesticusj  affords  a  proof  of 
fi^b'^^the^'     the  first  objection.     Tliose  who  have  attended  to  the  man- 
hearih  cricket,  ners  of  this  familiar  insect  will  know,  that  it  passes  the  hot- 
test part  of  summer  in  sunny  situations,  concealed  in  the 
crences  of  walls  and  heups  of  rubbish.    It  quits  its  summer 
abode  about  tho  end  of  August,  and  fixes  its  residence  by 
the  iireside  of  the  kitchen  or  cottage,  where  it  multiplies  its 
species,  and  is  as  merry  at  Christmas  as  other  insects  are  in 
the  Dog-days.     Tlius  do  the  comforts  of  a  warm  hearth  af- 
ford the  cricket  a  safe  refuge,  not  from  death,  but  from 
tenij)oiary  torpidity;  which  it  can  support  for  a  long  time, 
wheu  deprivtd  by  accident  of  artificial  warmth.     I  came  to 
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llie  knowledge  of  this  fuct,  by  planting  a  colony  of  these  in- 
stct*  in  a  kitchen,  where  a  constant  fire  ib  kept  through  the 
summer,  but  which  is  discontinued  from  November  to  June, 
with  the  exception  of  a  day  once  in  six  or  eight  weeks.  The 
crickctii  were  brought  from  a  distance*  and  let  go  in  this 
room  in  the  be^nning  of  September  180^;  here  they  in- 
creased considertibly  in  the  coune  of  two  months*  but  were 
not  heard  or  &een  ufter  the  fire  was  removed.  Their  disap- 
pearance led  me  to  corfC]ude,that  the  cold  had  killed  them; 
hut  in  thi«  I  wa^  mistaken:  for  a  brisk  lire  hein^  kept  up 
for  a  wliole  duy  in  the  winter,  the  warmth  of  it  invited  my 
colony  from  their  hiding-place,  hut  not  before  the  evening; 
after  which  they  roiitiiuied  to  skip  about  and  chirp  the 
greater  part  of  the  following  day,  when  they  again  disap- 
pearedt  being  compelled  by  the  returning  cold  to  take  re* 
fuge  in  their  former  retreats.  They  left  the  chimney  comer 
on  ihe  28th  of  May,  I8O7,  after  a  fit  of  very  hot  weather, 
and  revisited  their  winter  residence  on  the  31st  of  August. 
Here  they  spent  the  autumn  merely,  and  lie  torpid  at  pre- 
vent in  the  crevices  of  the  chiranevt  with  the  exception  of 
th09€  days,  on  which  they  are  recalled  to  a  temporary  exist- 
ence by  the  comforts  of  a  fire. 

Crickets  are  commonly  supposed  to  be  exempted  by  na- 
ture from  the  hardships  of  torpidity;  but  the  precx-ding  nar- 
mlive  proves  the  exemption  to  be  conditional  in  these  in- 
tects;  and  those  who  take  the  liberty  to  argue  from  analogy 
will  feel  an  inclination,  to  attribute  the  same  accommodating 
faculty  to  other  animals,  some  of  which  are  nearly  connect- 
ed with  the  welfare  of  society.  In  reality,  the  supposition  *5hecp  can  live 
18  strongly  favoured  by  facts :  for  we  have  frequent  inslHncea  j^^""  '^'^ 
in  this  part  of  the  nation,  of  sheep  living  three  or  four 
nrreks  under  drifts  of  ^now,  where  they  can  procure  little  or 
no  food;  and  a  ewe  was  recovered  alive  trom  a  drift  at  En- 
nerdale  in  Cumberland,  on  Christmaa-day  last,  after  re- 
maining under  it  ^ve  weeks  in  a  space  not  exceeding  one 
yard  in  diameter.  If  the  same  or  any  other  sheep  were  con- 
Hiied  half  the  time  in  a  moderately  warm  room,  with  but 
tme  square  yard  of  grass,  no  doubt  could  be  entertained 
rmpoc^tiiig  the  event  of  the  exjK*nment. 

Much  has  been  satd  respecting  the  torpidity  of  those  birds  \  reroatk  ^ 
M  Q  which 


.   jg^  on  TORFIDmr  IW  AiriMALS. 

birds  of  pas-     Which  are  teeo  in  summer  only ;  bnt  thoagh  the  opinion  han 
^«®-  had  its  adrocates  as  long  ago  as  Pliny,  it  has  never  been 

proved,  and  perhaps  it  never  will.     For  since  tlie  cricket 
avoids  the  cold  when  it  can^  and  the  woodcock,  as  well  as 
the  bnipe,  retires  iVom  the  north  at  the  end  of  autumn  with 
ih^  same  intention ;  it  is  highly  probable,  that  the  swallow, 
with  many  more  periodical  birds,  quits  this  country,  and 
flies  to  warmer  regions  on  the  approach  oJT  winter ;  while  the 
bat,  the  dormouse,  and  hedgehog,  are  obliged  to  abide  the 
Agours  of  the  season,  benumbed  by  the  frost  and  debilitated 
by  hunger.     But  it  is  time  to  return  from  this  digression, 
and  to  come  to  the  second  objection,  the  proof  of  which  is 
contained  in  the  following  experiment. 
The  second         I  tOok  several  specimens  of  the  garden  snail,  helix  bariensiSf 
cmplified  ly"    ?"^  *^^^  them  up  in  a  perforated  wafer  box ;  which  secluded 
two  kinds  of  £hem  from  food  and  water,  but  not  from  air.     A  number  of 
snails.  ii^g  ^^i^  zcnaria  was  treated  in  the  same  manner ;  and  a  few 

6f  this  species  were  put  into  a  bottle,  which  was  corked,  to 
cut  off  all  communication  with  the  atmosphere,  as  well  as 
food  knd  water.  Those  snails  did  not  live  long  which  were 
deprived  of  dr;  but  the  specimens  of  both  species  did  not 
die  which  were  confined  in  the  perforated  boxes.  Oo  the 
contrary  they  retired  into  their  shell,  closing  the  apertures 
of  them  with  thin  membranes;  here  they  remained  dead  to 
air  appearance,  as  long  as  I  kept  them  dr}'.  But  this  death 
was  nothing  more  than  apparent ;  for  I  restored  my  prisoners 
to  life  in  succession,  by  dropping  them  into  a  glass  con- 
taining water  of  the  temperature  of  70®  or  72*:  irfter  leav- 
ing them  four  or  five  hours  in  this  fituation,  I  constantly 
found  them  alive,  and  sticking  to  a  plate  which  covered  the 
vessel.  A  large  garden  snail  supported  this  severe  confine- 
ment nearly  three  years,  being  apparently  dead  all  the  time; 
after  which  it  revived  upon  being  put  into  water,  like  the 
,re*t  of  its  fellow  captives. 

This  wonderful  faculty  however  is  not  possessed  by  snails 
of  every  description ;  this  I  discovered,  by  treating  an  aqua- 
tic species,  the  helix  putriif  in  the  manner  described  above. 
The  preceding  experiment  was  made  in  consequence  of  a 
short  meippir  which  1  met  with  some  years  ago,  in  a  volume 
'  -'  of  the  Philbsophical  Transactions  of  an  older  date.    The 

writer 
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"  of  this  pn^ier  Imd  observe  acciiicaUHy,  that  sornc 
als,  which  had  been  Joujj:  conlined  iD  «i  drawer,  were  ffnind 
ta  be  alive  jifVer  being  immemed  ia  trafccr:  the  ftict  nppear^ 
xtTy  oin^uUr  t6  me,  tti»d  1  was  deiirou«  to  abcertaia  the  no 
curacy  of  it  more  c<>rrcctly  by  a  direct  espenraent* 

The  i^roof  of  the  second  objection  being  now  ftuislieiJ*  !| 
am  obU^^d  by  wont  of  room  to  deler  the  remaining  two  to 
a  fature  oppoitumj|r« 

JOHN  GOUGH. 


MddfeshaWy  5th  Feb,  leoS, 

1  Hud  the  hoTiQur  of  presonting  the  foHowin^  ine« 
^oir  to  the  Society  of  Nat.  Hist.  Edinburgh,  in  October, 
1798;  since  whidi  time  it  has  come  to  my  knowlalge,  that 
this  lesrned  body  is  not  in  the  habit  of  publishing  its  pn- 
ptrs ;  and  as  tlie  essay  promises  to  establish  the  third  and 
fidarth  objections  offered  in  mj  last  letter  to  the  received 
llM^ry  of  torptdity»  I  hare  transmitted  it  to  your  valuable 
JoiiroaL 

And  remain^  &c- 

JOHN  GOUGIL 

On  the  cftangts  produced  in  the  hahitn  qfanimak  hy  differenee 
Iff  diet  mtd  other  causes^  together  with  ike  his  tori/  of  a  dO" 
mesticated  dormouse. 

The  remarks  contained  in  the  present  essay  are  not  the  Infrodoctory 
reiuU   of  experiments  instituted  either  to  conBrui  or  ron-  '^''''"^*^' 
Iradict  any  notion  ;   l)ut   were  collected   from  oliaervations 
■inde  on  the  general  economy  of  the  little  t(uadruped  undti* 
0uiit»idenition,  .«u  bi*r 

7"  'ircd  two  dormice»  mures  atieilatiariiy         ^        lamtcrsofi 

111  Itich  ^¥ere  caught  in  thewoo<i»*  bat  a  iv  ,ur  of  dorm  let 

bd^orls  they  came  into  my  hands»  I  conlioed  them  in  acli|4it  ciu<*htf 
fufni^ihcd  with  a   thcnnometeri  and  plncorl   m  a  chahiher 
nfbere  no  tire  was  kept.    In  this  sittiation  they  were  Rtjpp lied 
rt|§ularly  vith  water  and  food,  eonMt«»tin(^  of  Itu/rl-^triitii  ami 
biaruit.     The  weather  in  February  beinf^  warm  for  I  he  sea- 
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The  pair  killed 
bj  improper 
treatment* 


A  third  dor- 
moufc  more 
judiciouilj 
lr«it«d. 


rf  r«of  of  Uie 

|)ird  obJ^tMMi* 


srtn  «t  the  beginninj^  and  end  uf  the  montbt  and  frosty  from 
the  1 6th  to  the  ^5tb,  I  had  an  opportunity  to  observe,  that, 
whenever  the  thennometer,  which  was  ottach^d  to  the  cage, 
fell  to  4^^,  the  domiiee  became  inactive,  and  remained  ap- 
parently insensible  as  lonj^  as  the  heat  of  that  part  of  tha 
chamber  did  not  exceed  the  tempeniture  here  specified  :  but 
as  oft  as  the  mercury  reached  47°»  they  became  very  aai« 
ceptible  of  e!cternal  impressions,  and  awaked  in  the  even*- 
in^,  when  they  repaired  to  their  stock  of  provisions,  of 
which  they  consumed  not  a  little.  The  same  dry  food  was 
injudiciously  persisted  in  through  the  succeeding  summer; 
ID  consequence  of  which  they  grew  sickly,  and  died  before 
the  winter  commenced :  so  that  I  had  not  a  second  oppor- 
tunity to  attend  to  the  economy  of  this  couple  during  the 
cold  season* 

About  the  middle  of  April,  1793,  I  obtained  a  third  dor* 
moose  fresh  from  the  woods :  former  experience  taught  me 
to  manage  this  in  a  manner  more  congenial  to  its  constitu- 
tion ;  for  in  addition  to  the  nuts  and  bi.HCuit,  it  was  constantly 
supplied  with  green  hazel-bud^  or  raiaies  in  spring;  with 
ripe  fruits,  purticularly  cherries  and  pears,  in  summer;  and 
with  apples  and  raistiis  in  winter.  This  generous  diet  not 
only  preset  Ted  the  creature  in  health  and  high  condition, 
but  appeared  to  fortify  it  against  the  benumbing  eflfects  of 
gold,  which  it  supported  the  following  winter  much  better 
then  the  other  couple  had  done  formerly  :  for  it  never  slept 
more  than  48  hours,  and  thut  but  Neldora,  without  visiting 
the  cnp  which  contained  its  provisions, 

I  now  began  to  suspect  the  torpidity  of  the  dormoni*e  in 
a  wild  state^  to  be  nothing  but  a  cus^tum  imposed  by  neces- 
sity on  a  cnitslitution,  which  nature  has  intended  to  retnin 
life  during  the  cold  season  of  winter,  with  but  little  fooil 
and  an  imperfect  degree  of  respiration,  as  well  jis  a  languid 
or  perhaps  a  partial  action  of  the  sangiiiferoMis  system.  The 
preocdmg  supposition  can  alone  reconcile  the  difftrence  of 
manners  obserruble  in  the  dormice  I  hud  in  1 79-,  Jmd  that 
which  has  been  described  above :  for  as  troon  as  the  nece^ 
pti ty  of  hieeping  was  removrrJ,  the  propensity  to  become  tor- 
pid with  cold  di!>appeaied  in  a  greut  measure.  The  uncom-- 
loonly  freKeii;  iveuther  which  ushered  in  the  next  ye«ir,  viz, 
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793,  ctmfirraetl  the  foregoiiifr  opinton   ;  ' 

Bxception:  for  a  constant  u»e  of  a  ijeiK:  ,  i 

diet  bad  by  this  time  ccMiiitletelj  conquered  the  torpid  hu- 

hU  which  the  anim&l  in  al!  prohul>ili«y  rorifruf^fed  ni  it*» 

lative  habitation  from  hunger,  or  more  properly  from  a  t^tnte 

of  tiMCtivity  volmibinly  jmpose*!  on  it*ielf,  with  a  vii?w  to 

'^Iroibund  its  itoek  of  niit8,  whicli  would  br  fri-f|ucnl!y  !»)o 

■**«oon  exhauflfted  but  for  tills  pre<?aotH>n.     Notwithstnitfrn.^r 

the  hard  frost  of  January »  it  braved  the  cold  vtlih  wondiirful 

bftitude,  or  if  the  expression  be  thouj^ht  less  cxreptionabl*.', 

rith  wooderfitl  indlflTt^rence ;  for  it  awaked  every  evenint^, 

Irhen  it  consumed  in  the  course  of  llJe  nii^bt  a  fjuafitify  of 

I  amounting  to  HIO  or  120  grains,  nnd  frequently  gnawed 

•^e  iee^vhich  coveretl  the  wnter  in  the  capfc:  it  evrn  uudcfr- 

•'took,  in  the  coldest  part  of  the  month,  to  reptiir  its  nest, 

-^hieh  happened  to  receive  an  injury,  and  perfected  tlie  task 

in  one  night. 

Many  instances  are  recorded  of  animnl^  bcin;ij  compel  led  In^taa-^e** 

i>y  Strong  cir<Tum stances   lo   relinquish  their  clmracterr^tic 

^nMnner«»,  in  order  to  act  a  yi^rt  contrary  in  tiereral  import  i 

tant  points  to  the  uniform  conduct  of  th^ir  **peeie»,     Lin- 

nauH  has  preserved  the  memory  of  a  tame  fieldfare*  turftfis 

-pUaris^  bekmg^mgto  a  vintner  in  Stockholm,  wha4i  learned 

Mo  drink   wine,   and  became  bald  in  consequence  of  this 

fttniD^  beverage,     I  also  knew  a  ma^tlt}\  which  was  equally 

1"      '     "    I's  and  never  failed  to  get  drunk  wlien  an  ofipor- 

t  red.     The  hyaena  lives  on  t lie  roots  of  frit illary, 

-  in  the  unfrequented  parts  of  Africa ;  but  in  the  ricinitie^  of 
•fpopulou^^  cities  it  changeii  into  a  di^s^islini.'  glutton,  ftredtnt^ 
*Wi  filth  and  carrion.  IMay  not  tfie  nuity  ^vaya  of  the  donjc*^ 
liC  hog  be  considered  a«  bo  many  new  hahils  introduces!  by 
■imitar  causes  in  lieu  of  the  cleaner  maimer**  of  the  wjld 
«nimal>  The  pied  flycatehcr»  muitcicapn  atrirnpi/Zn^  Irves 
Oft  5K*ft  ^eds  and  insects  in  this  country;  but  vt'*  food  is 
vrry  different  in  Norway,  t^spccially  during  winter,  when  it 
rt*piMr»  to  tha  liabitations  of  meii»  wherif  it  saMsftH  oti  llesh 
fined  in  the  smoke,  Sig^nior  Hpulbnjfani  converted  - 
which  IS  ^raiiivorou^,  into  a  carnivorous  l>ird,  b\  .  ^ 

it  in  iht'  Hrst  pUice  to  eat  fresh  meat,  and  afterward  to  ^tve 
M  firefereace  to  putrid  animal  t^ubstancc^.     In  reality »  thi- 


1< 


en  TOKPt»ITT  in   4VIMI1B. 


fketf^  which  prove  how  little  philodophers  koow  of  the  prin- 1 
dple  of  accommtMlution,  that  regulates  the  animal  econooa^ 
according  to  prevailing  circumstancet,  arc  alrvady  nume-  [ 
roue,  and  oh«ervatian  bi<k  fair  t^  multiply  them, 
k  The dimini&h-       ^  ^^^^  t»hown  in  the  present  essay*  that  a  quadruped  re- 
l  ad  action  of  t!ie  mmrkable  for  itfi  torpidity  may  be  rendered  active  at  all  sea- 
«f  torpiiliiy.      ***"®  ^y  **  plentiful  and  generous  diet :  perhapit  a  contrary 
regimen  properly  managed  might  incline  an  animal,  no  less  , 
remark&hle  for  its  activity,  to  become  torpid  at.  ti[|ie».    The 
preceding  auggestion  will  not  app*iar  absurd  to  those,  wha 
view  torpidtty  io  the  light  it  is  here  represented,  I  mtao  asi 
a   periodical  custom  of  prolonging  sleep    to   an    unuaual  \ 
length,  the  respiration  becoming  at  the  9ame  time  alov  aud 
leeble,   and  the  heat  of  the  body  dioaiDi^hio^  of  conse* 
qitence.      Some  singukr  anomalieti  in  the  history  of  Bnan 
himself  may  be  said  to  answer  in  part  to  the  foregoing  de*  J 
scription,  and  to  indicate  an  incipient  propensity  to  become  [ 
torpid  under  certain  circumstances.     There  are  instances  of!) 
great  in2»eiisibibty  arising  from  the  operation  of  cauacs  oa  I 
the  system*  ^^hich  have  an  evident  tendency  to  destroy  the  j 
vital  power ;  or  which,  to  speak  more  properly,  incapit^te  j 
the  brain  to  generate  this  power  in  su&aeut  quantity,  toj 
supply  the  various  demands  of  the  voluntary  and  iuvolun- 
lary  fuoctioub:  the  Uttte  tiiat  is  produced  bcitig  expended 
on  lhoi»e  operations  of  the  ecoootuy,  which  are  absolutely 
'iSorcyf  objec«  necessary  for  the  continuance  of  life*     Dr.  Plot  relates  the  , 
cai^e  of  a  poor  gfrl  eiij^ht  years  oM,  who,  being  beaten  by  s  ' 
severe  stepmother,  and  then  sent  hungry  with  some  refresh- 
ments to  her  father  in  the  fields,  could  not  refrain  from  « 
ing   part  of  them  ;    reflecting  afterwards  on  the  prohibit  j 
conse^uciices  of  her  conduct,  ^he  proceeded  no  further  on  ' 
her  way,  but  retired  to  a  neigh boti ring  wood,  and  there  fell  j 
into  a   profound  sleep,  being  oppressed  with  fear  and  sor^ 
row:  in  this  state  dhe  remained  for  ^even  days,  atvd,  when  ^ 
discovered,  showt^  no  symptoms  of  life,  bitiiide  the  sortorss 
of  her  Hesb,  and  flexibility  of  her  joints.    Daiu  Ludovicui, 
ffoni  wljom   Dr.  Plot  borrows  this  relation,  happened  to  Vie 
preseut,  atid  swccce<led  m  hih  attempts  to  recover  this  fioof" 
ciH^ature.      He   lirst   waslied  a  glutinous  phU^gm   from  h«»r 
face  with  warm  water,  atid  cleared  her  mouth  and  nostrils 

frou) 
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aCD  a  vi&Lid  sijJb^taiK'e  tijat  obstructed  tUeia  :  a  €t:w  sp^oii- 
fuU  of  bmady  were  ilien  admin  tj^tered  ;  ait^tW  second  she 
was  heard  to  groan,  after  th«  third  &he  opeued  her  eyes* 
aod  6o  caiue  at  leugth  to  hcrse4f  by  de^eitj^  {Hiirtory  Ckf 
Stafi'ord6hir4%  chap,  vtii,  scvt*  36).  The  tuuxi^  mittior  has 
also  pr<*serred  aaoth^r  ia»taoce  of  a  sleeper  i»  the  circle  of 
h  14  own  acquaintance  Thii*  is  the  hiBtorv  of  Mary  Foster^ 
of  Adma&tou;  but  her  6fn(|ular  case  16  too  imperfectly 
•tated*  to  aacertaki  aoy  thtn^  mare  than  th«.'  ftict  aiHi  cau&c 
^f  it.  She  remained  in  a  profound  »Wp  fvr  foarteen  day» 
aud  aif^hts,  afker  an  equal  penod  uf  fear  4*ad  aaiuety»  occa* 
Miad  by  the  woman  falliu)>  casually  iotii  a  well ;  and  the 
JMoiifeiit  Beems  to  have  product^d  in  h^r  a  ditiposition  totiirr 
por:  for  two  years  afterwards  she  slept  two  nights  and  a  day 
at  Uttoxeter,  but  the  reason  of  this  relapse  is  omitted.  The 
anoals  of  mediciDc  funiish  w it f tout  doubt  many  tiiore  enanft- 
plea  of  a  like  nature ;  but  the  few  which  1  have  specified 
appear  sufficient  to  prove,  thut  torpidity  is  a  mere  habit,  and 
uot  a  coohtitutiooal  principle  of  the  animal  economy* 

Supplementartj  remarks* 

I  was  unacquainted^  at  the  date  of  the  preceding  essay,  Anexpencnent 
with  an  experiment  made  by  Mr.  Pallas,  and  meotiuned  by  by  M.  PaLlai, 
Mr.  Oo%y  lo  his  Travels  through  Russia*  This  celebrated 
Kusfcian  naturalist  conquered  the  torpid  habit  in  a  marmot, 
liy  ctjnfinit^g  it  through  winter  to  a  warm  stove,  and  giving 
it  a  plentiful  supply  of  food.  If  my  recollection  be  correct, 
the  ipecies  of  Mr.  Pailas^s  marmot  is  overlooked  by  Mn  Cok» 
but  the  omisifiion  is  of  little  moment,  si::emg  the  fuct  ha» 
le>reu  ascertained  by  a  philosopher  of  high  reputaltou^ 

The  natural  history  of  the  earless  marmot,  ordomf/*  ciiil* 
im§^  alao  etitabhshes  the  general  proposition,  vis,  tluit  tor* 
IMclity  itf  a  habit,  and  not  a  neoessary  propensity.  Tliese 
miirola  imitate  the  muruiers  of  the  hearth  cricket;  for  those 
tiiat  burrow  in  the  helds  fall  asleep  about  the  end  of  Sep- 
tember^ and  appear  again  with  the  tirst  aymptoms  of  spring i 
Imi  ifuadrnped  tiudsits  ^ay  intoa  graiimy, 

it  ;  wiirter. 

The  prectfdin?^  obsenations  agree  very  well  with  the  suIn  G^nertl  i^ 
tftakcs  of  the  pt«Miit  tauiy,  and  ray  Last  on  the  same  sub^  mark* 
**  ject: 
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ject :  but  tKe  experiment,  made  on  the  dormouRe,  npf  eirfs  t^  j 
throw  a  li^t  on  the  nature  of  torpidity;  which  perhfipn, ; 
far  as  I  know,  can  not  be  derived  from  any  other  fact  in  J 
natural  historr:  for  according  to  it»  a  liberal  usp  of  nntrifious 
food  will  in  time  enable  this  little  animal  to  support  a  de^ee 
of  cold  much  severer  thiin  that  which  benumbs  the  tam^ 
creature  when  wild  and  babitu^ed  to  a  meager  diet*  Thifi  ti 
a  solitary  iofttance  of  the  iiirprimug  eflectt  prodored  on  the 
constitution  by  regiroen  ;  from  whic!»  we  m^y  infer,  tliat  the 
torpidity  of  the  dormonw.*  arises  from  the  united  operationa 
Tof  cold  and  hunger;  bnt  future  ob§er«'Btionf$innst  determine 
how  far  other  torpid  animab  are  influenced  by  diet,  before 
we  can  pronounce  the  preceding  e^pUnatron  oi*  lorpidiiy  t<» 
be  general. 


IK 

On  the  Nmexisttnce  o/Oxigen  and  Hidrogent  as  Bnseif  qfpar^ 
iicular  Gasses ;  the  Action  ofGfihiinism;  and  the  compound 
Nature  of  the  Matter  of  Heat.  In  a  Letter  from  G,  S. 
GtBJIES,  M.  Z>. 

To  Mr,  NICHOLSON, 
Sir,  Bath,  Jan,  13,  J808. 

OlJiectioof  tfi  jL  OU  hare  already  done  me  the  honour  of  publishin;^  in 
It  he  theory  of  j^^^  excellent  Journal  some  Opinion*,  which  I  maintain, 
respecting  the  nonexistence  of  oxi^en  and  hidrogeu;  and 
the  consequent  failure  of  the  LHivoisiefian  theorj^  of  chemistry 
in  cjtplaining  the  phenomena,  Mfhieh  are  presented  in  that 
science.  I  now  take  the  liberty  of  sending  some  farther  ob* 
ser\'ationa  on  the  same  subject,  which  lead  me  to  conclude, 
that  my  former  o}Mnioiis  were  well  founiled,  siudthat  the  gene- 
rally received  doi'trine  of  the  decompoaiiion  of  water  ii*  not 

TtveofT  of  the  ^^^^s'**^^*!*^  ^^^'^'^  ^^*^*-  ^  contend,  tliat  in  no  one  experiment 
meompiis.utrin  of  have  we  the  least  evidence,  that  the  ponderable  part$  of  uxi* 

iriiirr  imi  ^^^^  ^^^^  hidrogeu  air  are  su1-»stKnri?Si  diHiTiug  from  each  other, 

&icij  or  in  any  res|iect  peeulnir    ^tibt^lance^ ;    or    that  water  ia  a 

compound  result! n'x  from  the  union  o(  Uiese  two  ^ubstancec;» 

If 
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If  this  positio  *jan  be  proved,  the  L«voi««it*niiu  tlieory  will 
Ime  its  fundamental  liupport,  and  the  whole  superstructure 
falls  to  the  j^round. 

It  is  asserted »  that  the  phetiometia  of  gHlvanisni,  like 
electricity,  are  owjnj^  to  the  presence  or  absence  of  one  and 
the  same  Buid,  which  constitute  the  positive  and  negatiTe 
tid<e«. 

If  two  bodies*  actins^  upon  a  third  produce  diflPerent  effects, 
-ikt  bodies  th«*iU9e!ves*mugt  bediflTerent. 

A  differeot  power  is  conducted  into  the  water  by  the  two 
ends  of  the  ^Kanic  battery  ;  for,  as  the  two  pieces  of  pla- 
ttna  remain  unaltered,  the  effect  on  the  water  in  the  jyalranic 
eitpenroent  must  be  produced  by  two  drflferent  powers,  to 
which  the  pieces  of  platina  merely  act  as  conductors.  The 
nimple  fact  is  then,  that  the  one  platina  wire  produces,  when 
placeil  in  water,  one  particular  air;  and  the  other  platina 
-arins  placed  under  similar  circumstances,  a  diffifr^^t^t  one: 
I  lie  two  powers  therefore,  conducted  by  the  plUtina' wir^, 
mast  bedtflcrent, 

t*  Bodiet^  in  HBfluniinj^  an  aerifiirm  Htate  require  t^ip  union  of 
dffiiefent  other  bodies  to  constitute  those  characters  whi<^h 
distinguish  them :  therefore  these  two  different  airs  mu^t 
have  received  from  the  two  platinii  wires  two  ditl'erent  powers, 
to  enable  them*  biuce  water  is  concerned  in  tlie  production 
of  both,  to  ajisume  two  different  aeriform  state?.  The  two 
airs, ao  formed,  have  t^ertainly  distingntshin^  characters ;  for 
ibc  oneaupportifc  combubtion,  and  tlie  olfier  i«  a  combustible 
body. 

Water  then  is  by  the  union  of  these  lw<»  ^nitvutnc  powers 
transfurmcd  into  two  aeriform  bodies,  in  which  reside  all  the 
requmite  cirenmstances  of  inf!aiiiniation  and  combustion* 
JUpoo  this  conjbustion  water  is  reproduced,  and  the  two  ^1- 
-vanie  powers  form  lire ;  tire  therefore  is  composed  of  the  two 
t^lvanic  powerb. 

Water  then  and  one  power  of  the  pile  produc^es  oxi^n 
air;  and  water  and  the  other  power,  hidrof^eu  air :  and  com* 
liuition  is  always  produced  by  the  union  of  these  two  powers* 
The  [Kisitive  end  of  the  galvanic  battery  then  we  assert,  pro- 
duces in  every  instance  that  effect  on  bodies  which  oxigeu  js 
asserted  to  do;  aud  is  not  the  ba«is  or  ponderable  part  of  tha 

air. 
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Phcoomrna.  «f 
galvanism  pro* 
duced  by  one 
fluid. 


This  coQtm- 
dicted  by  facts. 


The  same  sub* 

stance  run* 
^fertcd  til  to  dif* 
ferrtii  gjssct, 
bv  th»*  ii^iditign 
.  f  dilTcrcnt 
substance:*. 


Fire  »i  com- 
prnfiid  of  thf 
two  gall, 
powers,  j 


Water  with 
one  of  these 
formi  oxigen, 
with  th«  other 
hidrogcn* 
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air,  but  the  escpanallilc 


vhich 


Bodies  btjmt 

%«»fnt  by  the 
other. 


power,  wlitch  causey ater  to  assur 
Met»nk  ealecs  *'»*t  peculiar  aeritovm  state.  The  same  rea«>ouig  hoKU  jjood 
feduced  bv  one  with  re%pect  to  the  galvanic  property  of  the  ne^tiv^e  end  of 
be*th«^ot^!  ^^^  P*^^  ^^  *^  ^^^  instance  of  metallic  calces  being  reducible 
to  their  metallic  state;  smd  we  account  for  this  by  sayinjj, 
that  the  oxidated  or  po&itive  state  of  the  metal  i»  de&troyed 
by  its  being  saturated  with  the  hidrogenous  or  neg»iife 
power  of  the  pile.  In  »hort,  bodies  are  burnt  by  the  power 
or  principle  which  coroefc  from  one  end  of  the  pile,  and  yo* 
burnt  by  tJie  power  or  prrnciplc  which  comes  from  the  other 
end  of  the  pile, 
M^tais  render-  Metals  ore  combustible  bodies,  and  Jn  bccoiQing  oxidei 
buMible  by  the  ^^^^  **"*  burnt.  Metab  not  e.i*dy  burnt  are  rentiered  more 
ntjfative  end  combustibk  by  being  connected  '^ith  the  tie^ivt  e^d  of 
^  the  pile.     Thus  c(»pper,  wliich  U  easier  converted  into  an  i>t^ 

idethan  tilver,  viil  in  ordinary  cases  take  the  acid  from  « 
solution  of  silver  in  nitx-ons  acidf  and  the  MJver  will  bede* 
jind  ihuA  ihiir  posited  in  its  metallic  form;  but  if  silver  be  rendered  more 
combustible  by  bein^^  connected  with  the  pile^  it  will  then 
supersede  the  copper  in  its  attraction  for  the  acid,  mid  the 
copper  Will  be  dtfjobited  in  itb  metallic  form*  The  above 
proves*  that  a  real  and  distinct  power  is  communtciited  to  the 
silver  by  the  pile. 
Neutral  silts  Mr.  Davy  hab  shown,  that  neutral  salts  are  decomposed 
itrJi^L^m*'^  ^^  ^^'  *^^  powers  of  the  pile ;  that  the  acids  appear  on  the  posi- 
tive side,  and  the  ba^es  on  the  ue;>ative;  and  that«  wheo 
muriatic  salts  are  decoiD[ii>^ed,  the  oxigeoated  munatic  acid 
GaNankapp*.  appears  on  the  positive  side.  The  galvanic  apparatus  re» 
r»nii  drtom^  solves  the  mattt-r  of  heat  into  its  two  Constituent  principles, 
Lr  of  he«  into  which  principles,  being  thereby  freed  from  their  affinity  waik)|  ^ 
it^^rwopriiici-  each  other»  are  at  libctty  to  enter  into  new  com bin^tigW^H 
these  combinations  of  the  one»  a^  with  water  in  oici^ettoJ^H 
in  acids,  metallic  oxides,  &c. ;  and  of  the  other  in  combaati* 
ble  bodies  of  all  kinds,  I  shall  attempt  to  illustrate  by  expe* 
riments,  which  I  shall  take  the  liberty  of  trani^mittini;  to  you 
in  a  future  letter. 


affiainc« 
changed, 


pi, 


prunuscd. 


I  am,  Sir, 


V  ours>  &c. 


G.  S.  GlBBEa 


m. 
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€ifir  Jrum  N^  R,  D.,  containing  mmr  Remarks  and  Emer^ 
daiiifnji  f(f  Ai*  Cummufiicatiwi  in  the  Number  Jbr  J aauurif. 


sm» 


To  Mn  NICHOLSON, 


Take  the  liberty  of  sending  you  a  ft!W  remarks  on  the  Corrections  * 
ilutioti  from  Lalancie,   which  you  did  me  the  favour  of  ^**^*'*^"* *"  ^* 
iisi*rtmg  in  the  Tail  number  of  your  JourniiL    My  ovAj  rea-  ConstcUaiiooi 
\iu  for  sending  it  originally  to  you  wna,  the  hopes  of  being  ^"i**"*^^!*' 
[oaeial,  aiUj  tht:  same  motive  iuduce^  me  to  [loint  out  the  cor* 
|f«ctioti5  \vhich  huve  occurred  to  nie. 

In  p.  3  1  have  given  a  somewhiit  different  description  from  Gcmiut. 
[Lalunde  of  the  meand  by  which  we  may  find  the  coustella- 
(lion  of  Gemini;  because  1  think  Ihut  in  general  it  is  much 
liore  clear  to  the  beginner,  when  the  object  to  be  found  it 
^ftituttte  between  two  others,  with  which  he  is  already  ac- 
l&flted*  1  therelore  ventured  to  alter  the  arrangement  of 
pi{attthor*ft  directions,  while  1  preserved  the  substance  of 
t:  but  it  might  have  marked  the  line  litiU  more  strongly,  if 
ll  had  added  with  him,  that  it  pas&ea  nearly  through  f  and  ^ 
I  llie  tiro  stars  in  the  tall  of  the  great  Bear  which  are  nearest 
] tlie  b<»dy. 

P.  5,  L  18.   Lalande  describes  the  head  of  Andromeda  as  Heid  of  Aa* 
Ijlhe  **  moul  northern  **  ttur  »n  the  ^uare  of  Pegasus,  and  so  '^f'^ii**?*!** 
[  re»11y  it ;  but  it^  declination  so  little  exceeds  that  of  3  Pc- 
»t  tt^at  it  would  have  been  much  more  clear  to  have  called 
lit  the  "  N,  E."  star. 

P.  8.  line  6  from  bottom,  Tlie  *'leg"  of  Ophiucus  is  Oi-hiucur 
subitituted  for  the  **  foot,"  in  consequence  of  my  having 
itted  Dr.  Bevit^t  Umnographia  Britannica.  The  eastern 
foot  u  there  placed  in  10^  or  11^  of  south  declination*  I 
bad  not,  when  I  wrote,  the  opportunity  of  consulting  Flam- 
ftead^s  Atlas  Coelevtis,  ,or  I  should  have  made  no  alteration. 
TTiis  circumstance  will  at  count  for  my  having  omitted  the 
I  tiotice  of  the  two  feet  being  on  the  ecliptic. 

P#  ^,  U  12  from  Ikottom.      A  line  drawn  from  Capella  «  Cct^« 
^*v,^..  J,  ♦i^p  Pleiades  will  idso  *•  pass  south  of  <c  Ceti."     Tt 
li%\e  been  said,  as  it  is  in  the  French,  that  it  will 

point 


aFisdum* 


Undc. 


pftint  lo  <e  CctL  The  alteration  waa  siigi^ested  by  laolilug, 
through  mistake,  at  the  Hyades  pear  Aldebaran*  instead  of 
the  Pleiades. 

P,  10.  The  direction  for  finding  e  Pi»cimn  was  altered 
from  the  wish  before  mentioned,  of  giving  two  known  ob- 
jects on  oppOwslte  side3  of  that  which  waii  to  be  pointed  out ; 
and  the  proximity  of  o  Ceti  made  it  very  useful  for  this  pur- 
pose. 1  still  thujk,  that  this  descriptioa  is  l>etter  than  La- 
laode^s,  when  o  is  brilliant ;  but  as  that  star  is  sometimes 
invisible*  the  original  should  likewise  have  been  added* 
which  says,  that  a  PiBcium  will  be  found  in  the  line  drawn 
from  y,  tbe  foot  of  Androoiedaj  through  the  head  of 
Aries* 

P-  10*  L  13  from  bottom.  *'  Lea  deux  precedentes  *'  are 
rendered  "  the  two  eajstern"  stars  in  the  body  of  the  great 
Bear.  This  translation  is  only  accurate  when  the  constella- 
tion is  under  the  pole*  The  sturs  should  therefore  have  been 
described  as  tho^e  which  are  *•  farthest  from  the  tail." 

The  above  remarks  may  induce  your  readers  to  think, 
that  I  have  taken  greater  liberty  with  my  original  than  I 
have  even  given  notice  of  in  the  short  note  at  p.  1 :  and  as 
it  is  a  bold  measure  for  an  anonymous  writer,  to  venture  on 
correcting  what  has  been  printed  by  an  author  of  estal  hed 
.  fame  like  Lalande,  it  may  be  rij>ht  to  mention  a  few  of  the 
instances  which  occur  in  the  text,  to  prove  that  some  revi* 
sion  was  necessary.  In  §  7/0,  Aquila  is  described  as  being 
**  au  milieu  de  la  Lyre  et  du  Cygne;"  there  can  lie  n# 
doubt,  that  this  onght  to  be  **  au  roidi  de  la  Lyre  et  du 
Cygne."  §  774.  The  tail  of  the  Serpent  is  said  to  be" 
'*  vers  Toccident,"  with  respect  to  Ophiucus,  when  it  cer- 
tainly is  towards  the  east,  g  779.  Aquarius  h  said  to  be  as 
far  from  tlie  Dolphin  a^  the  Dolphin  h  from  the  Eagle ;  but 
no  one  acquainted  with  the  heavens  will  blame  me,  for  sut 
stjtuting  the  Lyre  in  this  place  instead  of  the  Eagle, — I  tool 
consldei*able  pains  in  comparing  the  trantjlation  with  thi' 
globe  and  the  Celestial  Atlas,  and  I  hope  therefore,  that  iff 
will  be  found  in  some  parts  more  accurate  even  than  the  ori- 
ginal, especially  when  the  following  additions  are  made  and' 
errata  corrected.  1  sincerely  regret,  that  there  should  be 
any  occasion  for  correction,  ai.d  I  can  only  apologise  by 

stating. 


A 
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jlatiii^j  thttt  the  copy  wai  written  out  under  a  most  unusual 
of  bu«iue»«(,  which  scarcely  allowed  tne  to  hnhh  it  in 
;  to.  ^eiid  it  to  yuu  as  toon  as  I  had  prom'tsed* 


Jmu  15»  1808. 


N.  K.  D. 


175 


In  p,  2,  1-  18,  ^/?*r  points  to  read  points  nearly  to*— p,  4, 

K  (»,  iifVer  horns  ndd  which  are  8^  apart. — i6,  1.  32,  Jbr  first 

raf/  third.^ — p»  7»  1.  ^25,  o/J^r  and  add  of  the. — p.  8,  I.  0» 

through  read  near:  h  "ijyjbr  iKJuth-east  rtf<Misouth-wei»t; 

27t  <!/^<*r  •  fl'W  a  changeable  star* — p.  9,  h  13  from  bott, 

2»r3d  read  2d. — p.  JO,  1.  7,  for  the  \^lia]e  reaJ  Aries. — 

1 1.  !•  19*  for  32^  ^  read  2^:^  /. 


the  Adcantagei    of  Grajling    Walnut^    Mulberrift    and 
Chetnmt  Trees^     B^  Thomas  A^vaBW  Knicut,  Esq. 


N  the  course  of  very  ejtteuitve  experience  in  the  propa^^a**  Grafisof  Iwai- 
tion  of  apple  and  pear  trees,  1  found  that  the  detached  part*  ine  bnmche* 
of  the  bearing  branches  of  old  tret;»  of  those  species,  when  young  tfcet 
employed  as  grafisi  never  formed  what  could  with  propriety 
be  called  young  trees :  th«?  stocks  appeared  to  afford  nutri- 
Otent  only;  and  the  new  pluot^  retained,  in  all  rnHtunces, 
the  chumrter  and  habits  of  the  bearing  branches  of  which 
they  once  formed  parts;   and  generally  produced  fruit  the 
second  or  third  year  after  the  i^'rafls  had  been  insertedf* 

I  was  therefore  iuduced  to  hope,  that  the  effects  of  time  Applied  to  tht 
might  be  anticipated  in  the  culture  of  several  fruits,  the  trees  «pc«dyprqduc-, 
of  which  remain  unproductive  during  many  years  after  they  ^^^^^^ 
are  planted:  and  that  parts  of  the  bearing  branches  i>t  those, 

detached 

From  llieTrin;,  of  the  HorYicuhunlSocietf.  Vol  I,  p  60. 

>  Columella  jippeart  to  have  known,  that  d  cutting  of  a  bcnting  branch 

I  not  form  a  yaiing  irt?e ;  for  tpeakiiig  of  culling -j  wf  the  tiiic  (temina.) 

lityi,  **  optima  tuhentur«1umbH  \  s«cunda  ab  hum^ri^^  lertu  iumtna 

Titt  lr0a,  qa«  eelirnmc  comprchendnntt  pt  «anc  fdnLcioim*  ied  et 

irime  sciiocunt,**  Dt  jtrbonbuv.  chap.  3. 
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£)Cp«rimecit 
viih  the  mwl^ 
aut. 


detached  fmm  tlie  old  treeti,  und  emplo)  ed  hb  grafts,  would 
«tiH  retain  th<^  character  and  hatiilswt'  bciifing  branches, 

Haviiii^  therefore  plnntecl  in  the  spring  of  1799  some  wal- 
nut treed,  of  two  years  old,  in  garden  pots,  I  raised  them  up 
to  the  bearing  braitches  of  an  old  ivtiinut  tree,  by  placing 
ibem  on  the  top  of  poles  placed  in  the  earth;  and  1  ^fted 
thciD,  by  approach,  with  part^  of  the  bearing  branches  of  the 
aid  tree.  A  union  took  place  during  the  summer,  and  in  the 
autumo  the  grafts  were  deUiched  from  the  parent  stock. 
The  plants  thus  obtained  were  planted  in  a  uursery,  and, 
without  any  pecuhar  care  or  inaua^emeiit,  produced  both 
male  and  female  blossoms  in  the  thir^  succeeding  spring, 
and  have  since  afforded  blossouid  every  season.  The  frost 
has,  however,  rendered  their  blossoms,  aii  well  as  those  of 
other  trees  in  tJieir  vicinity^  wholly  unproductive  during  the 
last  three  years,  and  in  the  spring  of  1805,  alinost  wholly 
Wub  the  muU  *^*^*^'"*'y^*^  the  wood  of  the  preceding  year,  A  similar  expe* 
*c»y*  riment  was  made  in  the  same  year,  but  under  many  disad- 

%'antages,  on  the  mulberry  tree.  I  had  not  any  young  plants 
of  thia  tree,  and  therefore  could  only  make  the  experlmenl 
with  scions  of  one  year  old  ;  and  of  these  I  had  only  twi, 
winch  had  siprung  from  the  roots  of  a  young  tree,  in  the  pre- 
ceding year.  These  were  planted  in  pots,  and  raised  to  the 
bearing  branches  of  an  old  tree,  in  the  manner  1  have  already 
described  in  speaking  of  the  walnut  tree.  One  of  these 
scions  died ;  the  other,  which  had  but  very  few  roots,  suc- 
ceeded; and  the  3oung  grafted  tree  bore  fruit  the  third  year* 
and  has  contiiHU'd  annually  productive.  In  the  last  spring  I 
mtrofiviccd  it  into  my  vinery,  where  its  fruit  ripened,  in  the 
greatest  slate  of  perfection,  in  the  beginning  of  the  present 
month,  [January,  1307]. 
OwfHttg  by ap-  Both  the  walnut  and  mulberry  tree  succeed  so  ill  when 
go^  basilar  graftej^  unless  by  approach,  that  I  can  scarcely  recommend 
attempts  to  propagate  them  in  any  other  way;  but  when 
they  succeed  by  other  modes  of  grafting,  nearly  the  aame 
adi'^antages  will  probably  be  obtained:  the  habit  of  the 
bearing  branch  is,  howevert  least  disturbed  by  grafting  by 
approach* 
Spanuih  cfies-      The  Spanish  chestiut  succeeds  readily  when  grafted  in 

^nl  ^^^^^^^^    almost  any  of  the  usual  waysj  and  when  the  grafta  ure  taken 
*iiy  Way.  •  ^^ 

frocB 


.J^ 
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ffom  lif siring  braticlie3,  tJie  jroung  trees  afford  blossoms  in 

tJTR*  ttucceeciing;  yeur :  and  I  um  muiili  Lnclincd  to  thinks  frooi 

i^x  peri  in  cuts  1  have  made  or*  this  tree*  that  by  sel*;ctirig  those 

vurit-tit'H  which  ripen  their  fruit  early  la  the  autuoiDy  and  by 

propaL;«tiLi^  with  gralt^  or  buds  from  yoimj^  aud  vigorous 

^trees  of  that  kind,  which  have  just  attained  the  age  necessary 

to  enable  them  to  beiir  fruit,  it  might   be  cultimted  with 

much   advantage  iu   this  country,    both   for  its  fruit  ^i^  fol^^  f   -i^^ 

tiinher,  "   iLmber. 

1  have  tried  Mtnjlar  experiujuuts  on  many  other  species  of  Tried  on  numy 

trees,  aud  alwava  with  the  same  result;  aud  I  entertaifi  no  ''ilier  trew, 
I*  I'fi  '-  'iiii  '"  !■     ^^^  thus  their 

doubt,  that  the  eitects  ot  time  might  be  thus  auticipated  m  niaturitt  aati- 

the  culture  of  any  fruit,  which  is  not  produced  till  the  seed-  cipated* 
ling  trees  acquire  a  consldenible  a^e.  For  I  am  thoroughly 
[infident,  from  very  extensive  and  long  experience,  that  the 
"grtift  derives  nutrimeut  ouly,  and  not  growth,  from  the  youp^ 
stock  io  which  it  is  iuserted  ;  and  that  with  the  life  of  the  pa- 
rent btockthe  graft  retains  its  habits  and  its  constitution* 


KxperitA£nt$for  ifivestigathtg  ike  Cause  of  ike  coloured  con" 
ceniric  Ringi,  iUseaoered  htf  Sir  Isaac  Newton,  between 
itvQ  Object'glaues  laid  npoti  one  anoi/str.  By  Willi^u 
H£RscucL»  L.L*D,  F,R,S, 


fCmdwkdfromp*  14W 

XtX.     0/  the  Place  u>liere  the  different  Seti  qJ  Rrngt  art  to 
be  iten* 

Jl3\'  an  application  of  the  snme  course  of  the  rays»  we  may  p^^e  where 
uow  also  detenu iue  the  situation  of  tlie  place,  where  the  dif-  t**«  dilfisf« 
ferent  sets  of  rin^s  are  seeu  :  fur,  accurdin^  to  what  has  been  ^rc  seen. 
Raid  in  the  fore<^viu^  article,  the  slt'Ution  of  the  primary  «et 
should  be  bftweea  the  lens  aud  tlie  t^nrface  of  the  looking- 
glass:  and  tlie  place  of  the  becondary  ouie  at.  the  metalline 
Tnating  of  the  lowest  surface.     To  try  whether  this  be  nc- 
tiiflUy  as  represented,  let  u»  substitute  a  ractalUue  mirror 
\  ML.  XIX.— March,  leoi^,  N  with 
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«rith  R  slip  of  glass  laid  upon  it  in  the  room  of  tlic  piece  of 
]ookiiig^a!)s ;  and  let  there  be  interposed  a  short  bit  of 
woody  One  tenth  of  an  inch  thick,  between  the  slip  of  glass 
and  the  mirror,  so  as  to  keep  up  that  end  of  the  slip  which  is 
towards  the  light.  This  arrangement  is  represented  in  PI.V, 
fig-  9>  where  both  sets  of  rays  are  delineated.  Then  if  we  in- 
terpose a  narrow  tapering  strip  of  card,  discoloured  with  ja- 
r.:. .  pan  ink,  between  the  slip  of  glass  and  the  mirror,  so  as  t(» 

cover  it  at  7i  we  do  not  only  still  perceive  tlie  primary  set, 
Ci*  but  see  it  better  than  before:  which  proves,  that,  being  si- 

.   :  tuated  above  the  slip  of  glass,  the  card  below  cannot  cover  it. 

If  on  the  contrary  we  insert  the  strip  of  card  far  enough,  that 
it  may  at  the  same  time  cover  the  mirror  both  at  4  and  at  7* 
we  shall  lose  the  secondar}^  set,  which  proves,  that  its  situation 
was  on  the  face  of  the  mirror. 
Eye-glass  re-         When  several  sets  of  rings  are  to  be  perceived  by  tiie  same 

quires  a  differ-  eye-irlass,  and  they  are  placed  at  different  distances,  a  parti- 
ent adjustment    '',  ^     ,.  n  •         .i    •  •      i  i-  i      •      •  i 

for  each  set.     cular  adjustment  of  it  will  be  required  tor  each  set,  in  order 

to  see  it  well  defined.     This  will  be   very  sensible  when  we 

attempt  to  see  three  or  four  sets,  each  of  them  situated  lower 

than  the  preceding;  for  without  a  previous  adjustment  to  the 

distance  of  the  set  intended  to  be  viewed,  we  shall  be  seldom 

successful;  and  this  is  therefore  a  corroborating  proof  of  the 

situation,  that  has  been  assigned  to  diticMent  sets  of  rings. 

XX.    Of  the  Connection  between  different  Sets  of  JUngs. 

Connexion  be-      It  will  now  be  easy  to   explain   in   ul;iit  manner  different 
j^jjj  sets  of  rings  are  umnected,  and  why  they  have  been  called 

primary  and  deiiendeiit.  When  the  incident  ravs  come  to  the 
point  of  contact,  and  form  a  set  of  rint^s,  I  call  it  the  pri- 
mary one:  when  this  is  formed,  some  of  the  iay>  are  conti- 
nueil  by  trall^Inission  or  reHection,  but  nioiiilied  so  as  to  con- 
vey an  image  of  the  primary  set  with  opposite  colours  for- 
ward through  any  number  of  kuc(»>m\o  traiiMoibsions  or  re- 
flections; whenever  this  image  cunies  lo  the  ese,  a  set  of 
rings  will  again  be  st/  u,  which  is  u  <li  |>t-iideiit  one,  Many 
proofs  of  the  dependency  of  the  seeoiid.  third,  and  fourth  sets 
of  rings  upon  their  primary  one  may  be  L;iven ;  1  shall  only 
inention  a  lev;, 
f.oji?  ilmr  all      When  two  ai'tsof  rings  are  seen  by  a  lens  placed  upon  a 

looking- 
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lookini^'*<»l%9Si  iht  centre  of  the  secoodary  ^et  will  alwnys  re-  ^^^  <»*^«  ^^^ 

maioju  tlie  same  plane  willi  the  incideiit  and  reflected  ravg  |^^^   **^^  ^ 

pegniii!<  tlirougli  the  centre  of  the  prknary  one.     If  the  point 

of  contact  is  chan^^?tl  by  tilting,  the  Becondarj^  set  will  follow 

the  motion  of  the  primaiy  Set;  and  if  the  lookin^-|;lass  i% 

tnrned  iiboat,  the  secimdarv  uiil  be  made  to  describe  a  circle 

upon  that  part    of  the   looking-iflass,  which  Hurround**  the 

primary  one  as  a  centre.     If  there  ib  a  defect  in  the  centre 

or  in  the  rings  of  the  primary  aet»  lha*e  will  be  exactly  the 

Knnae  defect   in   the   secondary  one;   »ind  if  the   ray^    that 

caii^e   the    ^irimury  set  ate   ecUpbed,  both  sets  will   be  lost 

tof^thef.     If  the  colour  of  the  primary  one  is  changedi  that 

e»f  the  secondary  will  also  undergo  jts  nlternate  ohan^e,  and 

the  bame  thin^  will  hold  good  of  all  tlie  dependent  ring*^ 

when  three  or  four  sets  of  thein  are  seen,  that  have  the  same 

primur)*  one* 

The  dependency  of  all  the  sets  on  their  primary  one  may 
mlso  be  perceived,  when  we  ehant^e  the  obliquity  of  the  inci* 
dent  li^lit;  for  the  centres  ot  the  lin^s  wdl  recede  from  one 
another  when  that  la  increased,  and  draw  together  when  we 
lewen  it,  which  may  e^o  so  far,  that  by  nn  incidence  nearly 
fi^rpeiidicuUr  we  &luiU  bnng  the  dependent  »et8of  rings  al« 
tno&t  under  thie  primary  one. 

XXI.   To  acfOUHiJhr  the  Appearance  of  several  Sets  of  Rings 
xcUli  the  same  coloured  Ventres, 

It  has  often  hap^iened,   that  the  colour  of  the  centres  of  \vi;y  fcven 
dift'crents  set§  was   nut  what  the  theon*  of  the  alternation  of  *^*^*  *^*^^  ^^^  . 
the  ccntrni  eulourft  would  have  mduced  me  to  expect :   1  have  ceiurc, 
&een  two,  three*  and  even  tour  sets  of  rings,  all  of  which  had 
a  white  centre.     We  are  however  now  sufficiently  prepared, 
to  account  for  every  ap|jearttnce  relating  to  the  colour  of  nogs 
and  their  centrei!?. 

•  Let  an  Hrn(in|;;eni4}nt  of  *;lnsafii  be  as  in  A^xirc  J>,  When 
thi».  iH  laid  dnwn.  soma  txi  receive  an  illntnination  of  day  light, 
whieh  iilnmld  uot  be  strong,  nor  sliouhl  it  be  very  oblique,  tht^ 
jeflection  from  the  uiirror  wUI  then  ixeccd  that  from  the  «ur- 
lace  of  glasHj  therefore  the  prlniiiry  set  will  beiS^een  by  the 
niy^  0,  7f  conn n^  to  the  inirtor  at  7»  and  gpiii«;  |hrou|^h  the 
point  of  coDtaei  in  Ihi*  direction  7»  2»  3,  whieh  proves  it  to  be 
N  i  u  "^ct 
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fi  f^t  thftt  18  «eeu  by  transmission,  anil  tt  will  therefore  hav^  n 
while  centre.  The  rays  I,  -^^  4»  pii^^m*^  thrmigh  the  iioiiU  of 
c'outactf  will  uho  forth  a  t  run  omitted  s^^t  with  ii  white  centre, 
whirh  will  be  seen  wheu  the  reflecticn  from  4  to  5  conveys  it 
ti>  the  eye.  Hot  these  two  sets  hate  no  coiiuection  with  each 
other;  and  m  priinary  sets  are  iudependent  of  all  other  »eHp 
I  have  only  to  pruve,  tliat  this  &ecoiii]ary  set  bi-luni^  not  to 
the  primar}"  one  wliicli  h  seen,  but  to  another  tunsible  one* 
This  may  be  done  as  follows,  »•% 

Introduce  the  black  strip  of  card,  that  Inis  been  mentioneii 
before,  till  it  covers  the  mirror  at  7;  this  will  takeaway  the 
strong  reflection  of  li;^ht,  which  over[M)wer8  the  feeble  illu* 
niinution  of  the  rays  I,  2,  3  ;  and  the  re«d  hitherto  eclipsed 
pnmur)*  set,  beloiig^ing  to  the  secondarj*  one  v\ith  a  white  cen- 
tre, will  instantly  muke  its  appeamnce  with  a  black  one.  We 
may  alternately  withdraw  ;ind  inln>duce  a^.iin  the  strip  o(f 
card,  and  the  centre  of  the  primary  set  will  be  as  often 
chan^^ed  frttm  one  c«>Uiur  to  its  opposite;  but  the  seeondarr 
set,  not  being  dependent  on  the  rays  6,  7,  will  not  be  in  the 
least  affected  by  the  change. 

If  the  contact  should  have  been  such  as  to  f,^ive  both  sets 
with  orange  centres,  the  tntrodnctiofi  of  the  strip  of  card  will 
prove,  that  the  set  which  t.s  primary  to  the  other  has  realty  a 
green  centre. 

Another  way  of  destroying  the  illusion  is  to  expose  the 
same  arrangement  to  a  brighter  light,  and  at  the  same  time 
to  increase  the  obliquity  of  the  an^le  of  incidence;  this 
will  give  a  sufficient  reflection  fr<jm  the  surfice  of  the  glass 
to  be  no  longer  subject  to  the  former  <lece|itivc  appearance; 
for  now  the  centre  of  the  priniar)'  set  will  be  black,  as  it 
ought  to  be. 

XXIL     Of  the  reflecting  Surfaces. 

fiieuatjon  of  '^^^  "^y®  *^^  Jig'i^'  *^<i^  form  rings  between  glasses,  must 
the  surfiict-ji  undergo  certain  modi  Beat  ions  by  some  of  the  surfaces 
uaes^  ^^^  ^'  through  which  they  pass,  or  from  which  they  arp  reflected ; 
and  to  hod  out  the  nature  of  these  morlitications,  it  will  be 
necesnary  to  examine  which  surfaces  are  e^ieient.  As  we 
i«ee  rings  by  reHcction^  and  al^o  by  trunstnission,  1  »haU  begin 
i^ith  the  mo^  simple,  and  show  experimecitally  the  situation 
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of  the  ^uface  tlmt  reHecUi  not  only  tlie  t»rimary  but  also  tli** 
scfoudiiry  sets  of  nn«^s. 

Upon  a  »lip  of  glass,  the  lowest  ^nrface  of  wlirch  wa»  de- 
prived tif  its  polish  by  €mcr)%  I  laid  an  object-f;laj!iH  of  21 
fvGt  focrtl  length,  and  saw  a  very  complete  set  oT  in^s,  I 
then  put  the  same  glass  npon  a  plain  nKtalUne  mirror,  and 
^aw  likewise  a  set  of  them.  They  were  consequently  nut 
refiei.ted  from  the  lowest  furface  of  the  suhjuecnt  gla^^  or 
metah 

It  will  eiimly  be  understood,  that,  were  we  to  lay  th»?  same 
object-g'lasa  upon  a  slip  of  glass  emeried  on  both  side*?,  or 
upon  an  unpohsihed  metsil,  no  rinj^  wonld  he  seen.  It  is 
therefore  neither  from  the  first  Bnrfiiee  of  the  ineiinibent 
object-gla*-s,  nor  fiom  its  lowest,  that  they  Jire  reflected;  for  ^hc  rcfiectioj 
if  ihey  could  be  formed  without  the  modification  of  reflee-  under  the  point 
tion  from  the  upper  surface  of  a  subjaeent  i»^lass  or  metnl,  ol  contact. 
they  would  sitill  be  seen  when  laid  on  rou«;lj  surfaces;  und 
cooaequently,  the  eflieient  reflecting  snrfitce,  by  which  we 
see  primary  ^nU  of  ringii»  is  tlmt  which  is  immediately  under 
the  point  of  eouLuct. 

To  Bee  a  second nry  set  of  riiii^  by  reflection,  is  only  an 
inver»iou  of  tlie  methml  of  &eeiu^  a  primary  one.  For  in-^ 
tttaiicef  when  a  iens  U  laid  u[^n  a  looking  gtans*  the  couree 
of  the  rays  reprehented  in  figure  h,  pL  IV,  will  show,  that 
the  rays,  J,  :f,  3,  5,  G,  by  which  a  seeoudjiry  set  is  i*een,  are 
reflected  about  tlie  point  of  contact  at  3,  and  that  the 
lowest  surface  of  the  incmnhent  lens  is  lherc»fore  the  effi* 
eicut  reflieling  one;  and  thui*  it  is  provt d,  that  in  either  cas*e 
nf  seeing  reflected  rings,  one  of  the  surface?*  that  are  joiurd 
ut  the  jHjint  of  i-oiitact  contribute:*  to  their  foniiiUion  by  n 
certain  moditication  of  reflection. 


X X I II »     Of  the  tra rum itiing  Surfaces, 

It  would  Hcem  to  be  almo^it  self-evident,  that,  when  a  set  TrtnimUiini 
of  ring*  is  seen  l»y  trunamission,   the  bglit  which  occasionii*^'^**^''*' 
tlieni  must  eonie  through   all   the  four  aurfures  of  the  Ivfft 
gla«»e»  which  are  employeil;  and  yet  it  m^y  be  shown,  that 
this  Is  not  necCHsary.  M f  may,  for  Instant  e,  convey  iighl  luto  ^ 
the  body  of  the  suhjaeeut  j^lu^s  through  its  liist  &urface»  antl 
let  it  be  reflected  within  the  ^lusb  at  a  proper  anj^le,  so  that 
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it  may  come  up  through  the  point  of  contact,  and  reach  thu 
eye,  having  been  trani^mitted  through  no  more  than  three  sur- 
faces. To  prove  this  I  used  a  small  box,  blackened  on  the 
inside,  and  covered  with  a  piece  of  black  pasteboard,  which 
had  a  hole  of  about  half  an  inch  in  the  middle.  Over  thiii 
hole  1  laid  a  slip  of  glass  with  a  o6'-inch  lens  upon  it;  and 
viewed  a  set  oi  rings  given  by  this  arrangement  very  obliquely, 
that  the  reflection  from  the  slip  of  glass  might  be  copious. 
Then  guarding  the  point  of  contact  between  the  k-ns  and  the 
(lip  of  glass  from  the  direct  incident  light,  I  saw  the  rings, 
after  the  colour  of  their  centre  had  been  changed,  by  means 
of  an  internal  reflection  from  the  lowest  surface  of  the  slip 
of  glass;  by  which  it  rose  up  through  the  point  of  contact, 
and  formed  the  primary  set  of  rings,  without  having  been 
transmitted  through  tiie  lowest  surface  of  the  subjacent  glass. 
The  number  of  transmitting  surfaces  is  therefore  by  this  expe- 
riment reduced  to  three;  but  1  shall  soon  have  an  opportunity 
of  showing,  that  so  many  arc  not  required  for  the  purpose  of 
forming  the  rings. 

XXIV.     Of  the  Action  of  thefnt  Surface. 

Action  of  the  We  have  already  shown,  that  two  seih  of  rings  may  be  seen 
upper  surface,  by  usi„g  a  \qx\%  laid  upon  a  slip  of  glass  ;  in  which  case,  there- 
fore, whether  we  see  the  rings  by  reflection  or  by  transmis- 
sion, no  more  than  four  surfaces  can  be  essential  to  their 
formation.  In  the  following  experiments  for  investigating  the 
action  of  these  surfaces  I  have  preferred  metalline  reflection, 
when  glass  was  not  required,  that  the  apparatus  might  be 
more  simple. 
Thwnot  af-  Upon  a  plain  metalline  mirror  I  laid  a  double  convex  lens, 

ftfcted  by  a       havini;  a  strong  emery  scratch  on  its  upper  surface.     When  I 
*trans  scratch,  ,         .  ,  ",     .  ,        /  '  ,         . 

•  saw  the  rings  through  the  scratch,  they  appeared  to  have  a 

black  mark  across  them.     By  tilting  the  lens,  I  brought  llie 

centre  of  the  rin^s  upon  the  projection  of  the  scratch,  so  that 

the  incident  light  was  obliged  to  come  through  the  sciatch  to 

the  rings,  and  the  black  mark  was  aijain  visible  upon  thorn, 

but  much  stronger  than  before.     In  neither  of  the  situations 

were  the  rings  disfigured.     'I'he  stronger  mark  Mas  owing  to 

the  Interception  of  the  incident  light,   but  when  the  rings  had 

received 
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tcivtHi  Hieir  Alii  ilUiminolion,  the  mark  wris  wtialtrr,  bccaiise 
ill  Uie  latt«'r  can*  tbc  riit^^  ilinnjicivvs  were  jimbally  r^-tin- 
plfte,  but  in  llic  farmer  drfiCKfU, 

I  placed  a  Iciis  llmt  bail  a  very  scftbrpusTiolUh  '^     rabroaaucst,  ^ 

but  wa>  bii^lily  polished  on  ri;q  olhvr,  upon  a  m 
for*     Tb'^ttefcctive  side  beiii,  uppermost,  I  did  noi  ilwd  ilmi 
Its  scubnmsiicss  hnd  any  ^li-t^rtifij  eflect  upnti  ilic  i  iti.:s.       ^ 

I  splintered  off  the  cdf»e  c-f  a  plain  islip  of  -  rokc  as  ^^  Irfcgubti 

it  usually  docs  with  u  witving,  slriat<jd,  curve  I  .sJnpo  comi^jg 
to  an  od^e.  The  !^plilllcrud  pitt  was  pi  need  \fpnfi  n  c-riv^x- 
inctalline  mirror  of  2  inclics  focui,  as  iri*Pl*A%  f. 
irregularity  uftlie  striated  surfacCt  through  svTiicu  tin  luulcfiL 
ray  1,  C,wtts  made  to  pass,  had  very  little  effect  uptFn  Hic  r>riu 
of  the  ring^;  the  blria^  appearing  only  like  fine  da:  aW 

hardly  any  visible  distortion;  but  when,  by  liltiii;;,  mc  n-turn- 
mg  ray,  '2,  3,  was  also  brought  over  the  'Slnated  surface,  the 
rings  were  much  disfigured.  This  experiment  therefore  seems 
ta  prove,  that  a  very  regular  refraclinn  of  lii^ht  by  the  fmi 
^rurface  Is  noi  necessary;  for  though  the  rings  were  much  dis- 
figurcil,  when  the  returning  light  came  through  the  splintered 
defect,  this  ts  no  more  than  what  must  happen  lo  the  appcur- 
iftce  of  every  object,  whkh  b  seen  through  a  distorting 
medium. 

I  laid  the  convex  side  of  a  plano-convex  lens  of  J'S-incli  Altering  ib«1 
focus  with  a  diameter  of  1*5  upon  a  plain  mirror, n'lul  whi^n  1  a^nre  Uad  »o 
MiU'  a  set  of  ring«,  I  tilted  t!ie  Icrib  so  as  Im  hriiig  the  point  of  effect. 
contact  to  the  very  edge  of  the  lens,  both  towards  the  light 
and  from  the  light,  whicli,  on  account  of  the  large  diameter  of 
the  lens,  gave  a  great  variety  in  the  angle  of  incidence  to  the 
ruys  which  formed  t!jc  rings;  but  nu  dilTerenctr  in  ibeir  siite 
or  appearance  coiild  he  perceived.  This  seems  to  prove, 
that  no  modificaliun  of  the  first  sui  face  in  which  the  iingle'of 
Incidence  is  coacenu'd,  such  as  refraction  ami  dispcrsiort,  ha^ 
any  share  in  the  production  of  ihv  tin^,  and  that  it  acts 
mcivly  by  the  intromission  of  light ;  and  ihough  e\en  tlu&  in 
not  without  being  influenced  by  a  change  of  the  angle^  it 
dip  only  produce  a  small  difierence  in  the  brightnoss  of  the 
rings, 

A  more  forcible  argument,  thnt'leadi  to  the  Mime  conclu-  Farther 
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sion,  is  as  follows.     Laying  down  three  54'inch  double  con- 
vex lenseSf  I  placed  upon  the  first  the  plain  side  uf  a  pkno- 
convex  lens  of  |  inch  focus;  upon  the  second,  a  plain  slip  of 
glass;  and  upon  the  third,  the  plain  side  of  a  plano-concave 
lens  also  i  inch  focus.     I  had  before  tried  the  same  experi- 
ment with  glasses  of  a  greater  focal  length,  but  selected 
these  to  strengthen  the  argument.  Then,  as  nothing  could  be 
more  different  than  the  refraction  of  the  upper  surfaces  of 
these  glasses,  I  examined  the  three  sets  of  rings  that  were 
formed  b}  these  three  combinations,  and  found  them  so  per- 
fectly alike,  that  it  was  not  possible  to  perceive  any  difference 
The  fint  tur-    Jn  ^^  gj^g  mjj  colour.     This  shows,  that  the  first  surface  of 
inlet  to  the      ^^^  incumbent  glasses  merely  acts  as  an  inlet  to  the  rays  that 
tmys.  afterward  form  the  rings. 

Sur&ce  rough-      To  confirm  the  idea,  that  the  mere  admission  of  light  would 
^gj^J^  be  sufficient,  I  used  a  slip  of  glass  polished  on  one  side  but 

roughened  with  emery  on  the  other;  this  being  laid  upon  a 
21-feet  object-glass,  I  saw  a  set  of  rings  through  the  rough 
surface;  and  though  they  appeared  hazy,  they  were  otherwise 
complete  in  figure  and  colour.  The  slip  of  glass,  when  laid  in 
the  same  manner  upon  the  letters  of  a  book,  made  them  ap- 
pear equally  hazy;  so  that  the  rings  were  probably  as  sharply 
formed  as  the  letters. 

Having  now  alreaily  great  reason  to  believe,  that  no  modifi- 
cation, that  can  be  given  by  the  first  surface  to  the  incident 
rays  of  light,  is  essential  to  the  formation  of  the  rings,  I  made 
the  following  decisive  experiment, 
ilxperimen-  Upon  a  small  piece  of  looking-glass  I  laid  half  a  double 
turn  crucis.  convex  lens  of  l6  inches  focus,  with  the  fracture  exposed  to 
the  light,  as  represented  in  figure  11.  Under  the  edge  of  the 
perfect  part  of  the  lens  was  put  a  small  lump  of  wax,  soft 
enough  to  allow  a  gentle  pressure  to  bring  the  point  of  con- 
tact towards  the  fractured  edge,  and  to  keep  it  there.  In  this 
arrangement  it  hiis  already  been  shown,  that  there  arc  two 
different  ways  of  seeing  two  sets  of  rings:  by  the  rays  1,  2, 
3,  we  see  a  primary  set ;  and  by  1 ,  2,  4,  5,  the  secondary  set 
belonging  to  it :  by  the  rays  6,  7y  2,  3,  we  see  a  different  pri- 
mary set;  and  by  6,  7,  2,  4,  5,  we  see  its  secondary  one. 
That  this  theory  is  well  founded  has  already  been  provt-d ; 

but 
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at  if  i^c  should  havr  a  i?oubt  remaining,  tlie  intcrpositJort  of 

ny  imall  opaque  object  upon  llie  Icmkini?  2:lrtss  near  the  frac- 

irr  will  iiistantty  stop  the  latter  two  i»et^  of  rings,  and  show 

be  alternate  coltJurs  of  the  two  sets,  that  will  then  be  seen  by 

Bie  rays  1,  ^,  3,  iiml  1,  !2,  4,  5.     Ilemoiv  in  the   next  place 

h:s  stop  from  the  looking-glaHs»  and  bring  thc*jccond  shndow^ 

bf  the  penknife   over   the  primary  set,  anti  there  uill  then 

^nly  remain   the   two  sets  uf  rings  formed   by  incident  rays 

irLich  cotne  from  6,  and  which  have  never  passed  through  the 

Upper  surface  of  thelcn**.     Now,  as  both  sets  of  rin^^s  in  this 

ba»e  are  completely  formed  by  rays  transraiited  upwards  from 

be  coated  part  of  the  looking-glass  without  piissiiig  through 

be  first  surface  of  the  incurabpnt  lens,  the  proof  thnt  th*? 

nodifying  power  of  that  surface  is  not  ref|uircd  to  the  form- 

ition  of  the  rings,  is  established. 

It  can  hardl)  be  supposed,  that  the  first  surface  of  the  lens  The  upper 

ft^uld  have  any  concern  in  the  forma ti<jn  of  the  rin£s,  when  *"^  '^^  T^^uL 
J  o  *  c<-ivanr  Ji>i  the 

the  rays  are  reflected  from  t!ie  looking-glass  towards  the  eye;  returning  raj. 
but  the  same,  experiment,  that  has  proved  that  this  surface 
was  not  required  to  be  used  with  incident  rays,  will  >how,  that 
we  may  do  without  it  when  they  are  on  tlpcir  return.  We 
need  only  invert  the  fractured  len^»  as  in  tigure  12,  when  ei- 
ther 1,  2,  4»  5,  or  6,  7,  2,  4»  5,  will  convey  the  image  of  the 
rings,  after  their  formationi  to  the  eye,  without  passing 
through  any  pan  of  the  lens. 

I  XXV,     Cff  the  Action  nf  tkt  Jtccond  Surface* 

As  rings  arc  formed  when  two  glasses  are  laid  upon  each  Aciion  of  the 
A^tlicry  \l  is  but  reasonable  to  expect,  that  the  two  surfaces  at  sccootUurfecftp 
least  which   are  placed  together  should  huvt*  an  immediate 
cITect  upon  llieni;  and  sa  much  the  mtire,  as  it  has  been  ascer- 
lained»  that  the  first  surface  assists  only  by  permiUing  light  to 
[poss  into  the  body  of  the  glass.     Some   of  the  experiments, 
tliat   have  been  instituted   for  examii^jng  the  action  of  the 
'fini  surface^  uill  etjually  serve  Un  invi-stigatlng  that  of  the 
second. 
'     The  lens  already  used   with  a  strong  emery  scratch  being  sciaiclicd. 
again  placed  on  the  mirror,  but  with  ihc  injured  side  down* 
wards,  \  found  tlmt  the  rings,  when  brought  under  the  scratch, 

v^era 
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were  not  distorter];  they  hud  only  a  bldck  mark  of  the  batno 

shape  OS  the  scratch  across  them. 

Ikabrous.  The  lens  with  a  scabrous  side  was  also  phiccd  np;iiin  upon 

the  mirror,  but  with  the  highly  polished  side  upwards.   U\  thi^ 

position  the  scabrousness   of  the   lowest  surface  occ«ir>ioiied 

great  irregularity  among  the  rini^s,  which  wrre  indented   and 

broken  wherever  th-.'  little  poii-^hed  holes  ihiit  make  up  a  sci- 

brous  surface  came   near  tiiem  ;  and  if  by  gently  11  ftin«;  the 

lens  a  strong  conflict  was  prc\ented,  the  colour^  of  the  rings 

were  likewise  exnvniely  tli^^lignred  and  chan-^ed. 

Isthcfllstnr-  .A'5  we  have  now  seen  that  a  polished  defect  upon  the  second 

tion occasioned  ^m-f^ce  will  afreet  the  ri*]:ure   of  the  rings  that  are.undcr  it,  it 

ingJeen  ^        will  remain  to  be  determined,  wheiher  such  defects  do  really 

thronghanir-  ^listort  them    hv  some  modiilcation    ihev  "ive  to  the  rays  of 
regular  me-       ,...».  ,  ,     ,  '  i      i         ,  , 

diomr  Ji;^ht  in  their  passai;c  Throui;li  ihcm,  or  whether  they  only  re- 

present the  rin^-*  as  deformed,   because  ue  see  I  hem  liirou-jli 
a  distorted  me<lium.     For  alth()u;;h  the  scabrousness  did  not 
sensibly  alfect  liie  liiiure  of  the  ring>  when  it  was  on  the  first 
surface,   we  may  suppose  the  litlle  polishcti  holes   to  have  a 
much  *>tioni;er  etiect  in  distorting  the  apj)earancc  of  the  rings 
Mlien  they  are  close  to  them.     The  following  experiment  will 
entirely  clear  up  this  pf.«int. 
Effect  of  J  no»      ^^'cr  the  middle  ot  a  i^C-inch  double  convex  lens  I  drew  a 
Iwhecilinc.       strong  line  with  a  diaiimiKi,  and  gave  it  a  polish  afterward, 
that  it  miglit  cicca^-ion    an   irregular  refraction.     This  being 
prepared,  I  ]ai<la  slip  of  glass  upon  a  plain  metalline  mirror, 
and  placed  tlie  lens  with  the  ]}olisIied   line  downwards  upon 
the  >lip  of  glass.     This  arrangement  has  been  shown  to  give 
The  primary     two  sets  of  rin;;s.      \Vlien    I    examined    the   primary    set,    a 

set  nnich  ili-j-    jjj.y,^„   disfii^urinj'   ot    the   riniis   was  visible:    they  had   the 

ncurcU ;  and  ^  .  .  , 

likrwisi-  the      aj^peanince  of  ha\in;jt  been  lorced  asunder,  or  swelled  out,  so 

as  to  be  much  hrnader  one  way  than  anoiher.     The  rings  of 

the  secondary  set  had  exactly  the  same  defects,  which,  being 

strongly  maik.tl,  could  not  be  mistaken.     The  centres  of  the 

two  sets,  as  u^sia!,   were  of  opposite  colour>,   the  first  being 

Mack,    the  sec<Mi(l  while;   and  all  th(»«c  defects,  that  were  of 

onecr)loi!i-  in  the  lirst  set,  were  of  the  r>ppvisiic  colour  in  the 

secoiiil.      When,  hy  the  usual  method,  1  changed  the  colours 

of  the  centres  of  iho  rii-.L-,  making  that  of  the  primary  white 

and 


Mvoudarv. 


OEBSCa«l.  OW  COT«tnK9  HIKOfl, 


487 


>-i    !  1.1  li  liirv   bhick,  the  ilcfertj*  in  botli  ^♦t^  wgtq 

III  f  x;i  ,  tuhl  iui  before;  f.xccpt  tliot  they  liml  uUti 

uadergoui'  ibe  like  tmnsfyn^utiau  of  colour,  each  hayinjj  m- 

sutiied  it!i  opposite.     It  rcamiriH  now  only  to  sho\v%  thai  this 

i-Xperiujent  is  iicctbive;  for  by  the  e^iubllshetl  course  of  lh<; 

ray§  w.c?  saw  tlie  st'CooOury  set  of  nu^s  whfji  Jt  haJ  a   white 

centre  by  the  trutiaiuittecl  ruy:^  marked  I»  i,  4,  5»  iti  figure 

13;  and  ivhexj  it  Imcl  u  bkck  out*,  by  the  rotlected  myf,0,  7w 

'It  4»  5#  of  the  siwut?  figure;    but  in  neither  of  these  two 

citee^did  the  ruys  roioe  lhroii;^h  tiie  defective  part  of  the 

kiift  in  their  return  to  the  eye. 

This  experimeut  provci*  luorc  than  wc   might  at  first  be  Thispmtwii 

awwre  of;  for  it   does  not  only  establish,  that  the  sieeond  ^  f*'^  ctmcern. 

surface*  when  properly  combined  with  a  third  surface,  has  a  maion  of  ilie 

tttodifyiu'^  power,  whereby  it  can  interrupt  the  regularity  of  ^'f^S*' 

the  rin^^s,  but  also  one  wliereby  it  contributes  tu  their  for^ 

tnatian;  for,  if  it  can  pve  an  irre^^lar  ttfcfure  to  them  by 

Irati^iuittittg  its  irregularly  modihed  rays   it  follows,  tlmt 

vben  these  rays  are  rci^ialarly  moditied  it  will  be  the  cause  of 

the  tej^ular  Hgure  of  the  nni;s.     Nay,  it  proves  more  ;  for  if 

it  modifies  the  ii^urc  of  the  nngii  hy  trausmii^bion^  it  modi* 

fies  ihem  no  less  by  reflection ;  which  may  be  seen  by  follow- 

Eing  the  ^oor^e  of  the  rays  (>,  7»  -•  -li  "5 1  f^*r  as  they  do  not 

attii  through  the  defective  place  of  the  leu9>  they  can  oujy 

receive  their  nioditication  from  it  by  reflection.     Tliis  opens  ntMiceu'emoy 

I  field  of  view  to  us,  that  leutls  to  the  cause  of  all  these  In-  **®  ^^  ^** .11** 
...  ,       ,  trJiiise  c*f  the 

^ncate  phenonienu,  of  \\hieh  ht  a  second  part  of  thi^   psijier  phenoraca*. 
fthttll  avail  myself. 

XXVI.     Of  the  Aetlm  of  (he  third  Surfacf. 

When  a  double  convex  lens  is  laid  upon  u  plain  nietjdiine  Artion  of  \he 
iiirror^  tliat  luippen^  to  have  an  emery  scmtdi  in  its  surface,  ^^  »"niicc- 
V«;  ftce  It  as  a  black  line  under  the  rin;^  tiait  ure  formed  over 
"thtrn*     This  ^hovvs,  that^  when  a  defect  from  Miint  of  polit»li 
has  not  a  power  tu   reilect   li^^dit  ]n  an  irregiilar  in:iniier,  it 
mot  di»«tort  the  ringt>  that  are  formed  n|>on  it. 

When  I  laid  a  j^ood  iNfttrt  object  ^Iumh  itpou  h  plum  *hp  Defects  in  %hU 
iiat  had  some  defects  lii  ilssurhice,  the  riuLTS,  in  every  nart  ^P^*''*'  of  di*- 
of  the  object  ghiss  that  was  bron^lit  over  tjiem*  were  always  rinp, 
li>figurcd;  which  proves,  that  a  rellfctiou  from  u  defective 

thirtl 
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third  rariace  has  a  power  of  forming^  d'lBtorted  rinp:s,  unci  that 
consequently  a  reflection  from  one  that  is  perfect  mnst  have 
a  power  of  forming  ring^  without  distortion,  when  it  is  cf  »ni- 
bined  with  a  proper  second  surface, 
both  ofthepri-  When  the  defective  slip  of  glass,  with  a  perfect  lens  upon 
oooda^  sets!  .  *^  ^^^  placed  upon  a  metalline  mirror,  I  saw  the  secondary 
set  affected  by  distortions  of  the  ringK  that  were  perfectly 
like  those  in  the  primary  set ;  which  proves,  that  a  )x>llshed 
defect  in  the  third  surface  will  give  modiGcations  to  the 
rays  that  form  the  rings  by  transmission  as  well  as  by  reflec- 
tion. 

XXVIL     The  Colour  of  the  refUcting  and  transmiulng  Sur- 
fiktet  is  of  no  consequence. 

The  colour  of       I  lud  seven  54- inch  double  convex  lenses  upon  seven  co- 

w^^^^  ^  ^^'^  P*®^^  ^  P'*'"  ^*"***-     ^^^^  C4»lours  of  the  glasses 
queoce.  were  those  which  are  given  by  a  prism,  namely,  violet,  in- 

digo, blue,  green,  yellow,  orange,  and  red.  The  rings  re- 
flected from  each  of  these  glasses  were  in  ever}'  respect 
alike ;  at  least  so  far  that  I  could  have  a  black,  a  white,  a 
red,  an  orange,  a  yellow,  a  green,  or  a  blue  centre  with 
every  one  of  them,  according  to  the  degree  of  pressure  I 
used.  The  lenses  being  very  transparent,  it  mny^e  admit- 
ted, that  the  colours  of  the  glasses  seen  through  them  would 
in  some  degree  mix  with  the  colours  of  the  rings;  but  the 
action  of  the  cause  that  gives  the  rings  was  not  in  the  least 
afl^ected  by  that  circumstance. 

I  saw  the  rings  also  by  direct  transmission  through  all  the 
coloured  glasses  except  a  dark  red,  wliich  stopped  so  much 
light,  that  I  could  not  perceive  them.  The  colour  of  the 
glasses,  in  this  whv,  cdniing  directly  to  the  eye,  gave  a  strong 
tinge  to  the  centres  of  the  rings,  so  that  instead  of  a  pure 
white  I  had  a  blueish  v/hite,  a  greeni^h  white,  and  so  of  the 
rest ;  but  the  form  of  the  rings  was  no  less  perfect  on  that 
account. 

X X  V II I .     Of  the  Aciton  of  the  fourth  Surface. 

Action  of  the        We  have  already  seen,  that  a  set  of  rings  may  be  com- 

4ih  suriace.      pietfly  formed  by  reflection  from  a  third  surface,  without 

the  introduction  of  a  fourth ;  this,  at  all  event%>,  must  prove, 

that 
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ih«t  «och  0  sorface  b  not  essential  to  the  formation  of  riagf^ 
tsu  not  oaly  m  dirt:ct  tnin»mi59miu  but  also  when  two  setii 
rini^  are  to  b<;  seen,  one  of  which  may  hv  formed  by  trans* 

ini!t$ion,tKi^  fourth  surface  must  be  introduced  ;  I  have  ascer* 

(aified  by  the  fullowiivj:  e?;  peri  men  U  how  far  the  same  has  any 

«4iare  in  the  (iiriontion  of  rin^s. 

Indirect  trim^mission,  where  the  hght comes  from  below, 

fourth  surface  will  tuke  the  juirt  which  is  acted  by  the 

t,  when  riup»  are  seen  reflected  from  a  metal Jiue  mirror, 

l»  office  thnieforc  will  be  nierdy  to  aftbrd  an  entrance  to  the 

6  of  li^ht  into  the  substance  of  the  subjacent  glass  ;  but 

leu  that  bght  iH  admitted  through  tbe  fir^t,  second,  aod 

lird  §urfiiccs,  the  fourth  takes  the  olBce  of  a  reflector*  and 

!nds  it  buck  towards  the  pomt  of  cootaet.    It  will  not  be  re- 

ired  to  examine  this  reflection,  since  the  bg'ht  thus  turned 

k  tk^u'tu  is,  with  respect  to  the  point  of  contact,  in  the 

me  situation  in  which  it  wus  after  iti»  entrance  through  the 

t  surface,  when  it  proceeded  to  the  banie  point ;  but  when 

o  sets  of  rintfs  are  to  be  tbrmed  by  rays,  either  commg 

through  this  point  directly  towards  the  fourth  surface,  or  by 
[flection  from  the  siime  point  towards  the  place  where  the 
'ondary  rini^^re  to  be  seen,  it  will  then  be  necessary  to 
line,  whether  this  surface  has  any  share  in  their  fortna* 
ifl^  or  whether  these  rings,  being  already  completely  form- 
It  are  only  reflected  by  it  to  the  eye.     With  a  viewr  to  ExpetLment 

this,  I  selected  acei'tain  polished  defect  in  the  surface  of  a  *«**«»  F«>l»*li«< 

'  .  1  -  *      I  t  •  1  defect  HI  Uiu 

|ijere  oj  coach-glasg,  and  when  a  26-mch  lens  wus  laid  upon  surface, 

it,   tbe  rin*^  of  the  set  it  produced  were  much  distorted. 

The  lens  was  then  put  upon  a  perfect  blip  of  glas^i,  and  both 

|*gether  were  then  laid  upon  the  defective  place  of  tlie  coach- 
lass.  The  rin^  of  the  secondary  set  reflected  by  it  were 
f%*ertheless  as  perfect  as  those  of  the  primary  set.  It  oc- 
irred  to  me,  that  these  rinj^s  might  |^io«sibly  be  reflected 
Dm  the  lowest  aurfuce  of  the  perfect  slip  of  glass,  espe- 
ally  as  by  lifting  it  up  from  tlie  coach*glass  I  s»ti]l  continued 
I  see  both  §ets.  To  eh^ar  up  this  pnnt,  therefore,  I  took 
away  the  shp,  and  turning  the  defective  place  of  the  coach- 
y^OM  downwartlfi,  produceil  a  set  of  perfect  rings  between 
the  lens  and  the  npper  surface  of  the  coach-glass,  and 
Irmught  it  into  such  a  situation,  that  a  secondary  set  mu^t 

he 
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befcflected  from  the  defbctive  place  of  thu  lowest  surface. 
This  beifify  obtuiiied,  the  nii|^  of  this  8i*t  were  a^aiii  ns  well 
formedy  oiid  o»  fred  from  distortioiisy  as  those  of  the  primary 
set.  i  ■•  • . . 

Hffrartion  of       Updn  a  phiiii  metalline  mirror  I  laid  down  two  lenses,  one 

the  4tli«urfac(?  ^  plano-convf!x,  the  other  a  plano-connive,  both  of  3*9  inches 
has  little  or  no      r  »  i  i  ^ 

crtoct.  focus,  and  hafios^  the  phiin  side  upwards.  When  two  '21-inch 

double  court**  «r|aKses  were  laid  u|>on  them,  the  secondar}' 
f»ets  of  both  tlve-combimitions  were  of  equal  size,  and  perfectly 
like  their  primary  sets;  which  proves,  that  the  refraction  of 
tl»€  fourth  surface  is  ritlicr  not  at  all  concerned,  or  at  least 
Ims  so  little  an  ef!b<?t  in  altering  the  size  of  the  rings  that  it 
cannot  l^e  perceived. 

The  reiiilt  of  the  foregoing  experiments,  relating  to  the 
action  of  the  several  surfaces,  is, 
Crftcral  re-  1.  Tliat  onU'  two  of  them  are  essential  to  the  formation  of 

^u\u,  concentric  rin-zs. 

II.  That  these  two  must  bo  of  a  certain  regular  construc- 
tion, and  so  hs  to  form  a  centnd  contact- 
ill.  That  the  rays  from  one  side,  or  the  other,  must  either 
pass  through  the  point  of  contact,  or  through  one  of  the 
surfaces  about  the  baoie  point  to  the  other  to  be  reflected 
from  it. 

i  V.  And  that  in  oil  these  ca^es  a  set  of  rings  will  be  forme<l, 
having  their  common  centre  iu  the  place  where  the  two  sur- 
i'accs  touch  each  other. 

XXIX.     Coftshlc rations  that  relate  to  the  Cause  of  the  for^ 
mat  Ion  *if  concentric  Rings. 

Inquiry  con-         It  is  perfectly  evident,  that  the  phenomena  of  concentric 
.oiniiii;  the       rincs  must  have  an  adequate  cause,  either  in  the  very  nature 

^all^cofthc  ^        .  ^.     ,  /.  i-    ,  .  ...  j...        • 

j..p..^.  or  motion  ot  the  rays  of  light,  or  m  the  modilications  that 

are  given  to  them  by  the  two  essential  surfaces  that  act  upon 
them  at  the  time  of  the  formation  of  the  rings. 

This  Mycins  to  reduce  the  cuuse  we  arc  looking  for  to  an 
alteriiative,  that  may  bedetermineil:  for  if  it  can  be  shown, 
tliat  a  disposition  of  the  rays  of  light  to  be  alternately  re- 
flected and  truns'nitted  cunnot  account  for  the  phenomena, 
which  tliiM  hypothesis  is  to  expluiii,  a  proposition  of  account- 
ing for  them  by  mod iticut ions  that  muy  be  proved,  even  on 

the 
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iii  V€*ry  prhftipk-  1 .  Netvton,  to  Imve  irii  ^istenc^. 

riU  Hml  .    'f  iifopose.  fhfe^refore,  iioiv  to 

^vc  fiotrn  \\  will  remove  nri  obstacle*  to  the 

111  ^f  rt»e  Tea!  chus*  of  the  formtuion  of  tl*t*  coo- 

fit:  nii.4>.  for  alVef  flu-  Vi^ry  plHiisible  suppcrsition  of  the 
Uttfriiatt"  ftts,  whieb  nt^re^^i  ^sa  wonderftiUy  well  with  u  nimi- 
bcr  of  fticts  thttt  hnvc  boen  nrluttil,  it  will  ItanJIy  be  at- 
itempttcl,  if  these  kIiouKI  be  set  nfeldc,  to  nscribe  some  oHiur 
iilheroiit  property  to  the  rays  of  li*i:ht,'  nviieiieby  we  might 
ccouut  f«»r  lliein  ;  ttutl  thu**  wo  Kh»ill  be  at  liberty  to  twrti 
nr  thong;htti  to  u  cainc,  liiat  may  be  fonnd  in  the  mwHti- 
dtiofiH  urisiuj^  from  thu  action  of  those  tiii-^es,  w^hk'h  have 
!eu  provLMi  U>  bti  the  only  essential  one«  in  iW  funimtion  of 

SK^XX.     Concentric  Rings  cannol  he  Jormtd  hy  an  alternuU 
ilejltclmn  and  Transmission  of  the  Hays  of  Ught, 

One  f»f  the  most  simple  niethoJ^  of  ubtuining^  a  set  of  cor^- 

jeentric  ni\^^  ii#»   to  hiy  u  convex  lens  on  u  plain  metal  brie 

iirfi^r;  but  in  thkeitse^e  can  h«fe  no  tmn«miWK>n  of  r«ys 

nd  therefure  wfe  cannot  have  un   aUernutt^  reflection  und 

intimissiun  of  thetn.     1  f  to  get  over  thii*  objection  it  should 

«aitl,  tlmt,  iiis.t<!iiH  of' tranwuission,  weouj^ht  to  substitute 

otptmn ;  a'tiict  tho^e  rays,  wlwch  iu  gloiis  would  have  been 

un«mitted,  will  be  absurbud  by  the  metal,  we  may  admjt 

the  du^ion:  it  otight however  to  have  bedt  made  n  imrt  of 

the  hypothe»ii5. 

LXXI.      J/tf!       '      ^    !s  0/  tu^ij   Itrjlecthjii  nnd  ea.yy    iiau.^* 
tffissioft,  ij  ,,  t(o  not  exert  thtmselccs  (icconltng  to 

various  ThicJaai^^s  of^  thin  I* lutes  o/'uiir~ 

In  the  fulhtr  fit,  I  plaeed  a  j»lrtin  \\ell  iKilinbed 

Aecf  of  gU?i<    ,  |»{,^  sJi«»J    -'S  thiek,  n]>on  u  plain 

b^altine  mtrrorof  till}  mme  length  fkith  th<^  ^Ui^t» ;  and  in 
ler  to  keep  the'tiiirror  and  glass  at  a  diijtiniee  from  each 
ber»  t  1«id   bHwfen   lh^m»  tit  one  end,  «  nanow  strip  i>f 
nch  piipef  ti*  we  t.airinrOnfy  |jnt  betwi-en  prinr?*.  The  thick- 
of  thatwhifh  1  niK'd  wn»  tlie  <i40th  patt  of  an  inch  ; 
I94J   fohl»  <*f  tt  laid    togc-ther  would  hardly   make  up 
iro  teoths.     iijion  the  ^lasa  1  pu>  a  :19-jijl!i  doable  conitx 
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lenb;  aod  having:  ex|K»»eii  tins,  combinution  to  u  proper  li^fvtt 
I  saw  two  coiLipk'te  eels  ^>f  coluurt.-d  rio^. 

in  thU  drrung^metit,  the  mjs  which  coDvey  the  secondury 

Si't  of  ritigs  ti>  tlie  eye  must  pa^s  throiij^h  u  thin  wedge  of 

Jiir,  and  if  tht!s»e  rays  are  oudowed  uith   permanent  li^  of 

Ctmngc  of       ^^y  reflection,  and  ea^sy  transmission,  or  absorption,  their 

iliii-kncii  in     exertiun,  uccordins*  to  Sir  L  Newton,  shouM  be  reptfated  ot 

cftiJblcot  *f-   ^^^*^r)'  different  tliickuoss  of  the  phite  of  air,  which  atnuunis 

frciiiig  ilie  co^  to  the  T^iTT  9^^  o^  »'i  in<^ti,  of  which  he  say«,  •*  Haec  Mt 

W/Ihytioi'he-  cw^witiido  ueris  in  primo  anuulo  obycoro  radtis  ad  perpeudi- 

^*H  culum  iucide-ntibus  exibito,  qua  parte  is  aonulus  obt^curis- 

siouis  est-'*     The  length  of  the  thin  wedge  of  air,  reckoned 

from  tlie  line  of  contact,  to  the  bepnningof  the  interpo&cd 

strip  of  paper,  is  5*3  inches,  from  which  we  calculate,  that 

it  will  have  the  above  raentinned  thickness  at  ^\  of  an  inch 

from  the  contact;  and  therefore  at  yV»  tV»  tV'  's^rt  rV*  iV» 

&c,  we  shall  have  the  thickncts  of  air  between  the  mirror 

and  jflass  equal  to  xTi^irinr*  rrsVinrf  TTtWr*  ttVtt^*  ^<^'  » 

of  which  the  Mime  author  saytH  that  they  give  "  craiisitudi* 

nes  aeris  in  omnibus  annulis  lucidis^  qua  ptirt''  illi  lucidis- 

sime  sunt/'     lli^nce  it  follows,  t]iat»  aec6rdin|^  to  tlie above 

hypothe&is^  the  ring;}  of  the  secondary  set,  which  extended 

over  a  i»pace  of  'U  of  an  inch,  should  suffer  more  than  seven 

interruptions  of  ^hape  and  colour  la  the  direction  of  the 

wedge  of  air. 

In  order  to  ascertain,  whether  such  un  effect  Imd  any  ex- 
istence, I  viewed  the  secondary  set  of  rings  upon  every  part 
of  the  glass-plate,  by  moving  the  conveit  lens  from  one  end 
of  it  ^i^raduaUy  to  the  other;  and  my  attention  beiofj  parti* 
^iilioaipro-  cularly  directed  to  the  ad,  4th,  and  5th  rings*  which  were 
Uucitig  ihc  e^  extremely  diatinct,  1  saw  them  retain  their  shape  and  colour 
all  the  time  without  the  smallest  alteration. 

The  same  experiment  was  repeated  with  a  piece  of  plain 
^labs  instead  of  the  metanine  mirror,  in  order  to  give  room 
tor  the  (its  of  easy  transmii^ston,  if  they  existed,  to  exert 
themselves;  but  the  result  wa»  still  the  i^anie;  and  the  con- 
utancy  of  the  brightuess  and  colours  cif  the  rings  of  the  se« 
ci>r»dary  set  plainly  proved*  that  the  rays  of  light  were  not 
affected  by  the  thickness  of  the  plate  of  air  through  which 
thev  passed. 

XXXII. 
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XXII.  /lliernaie  Fit9  &/  tap/  lifjicction  atkd  eas^  Trans* 
mjjjfton,  if  ibey  eicitt^  do  not  exert  thermtfilves  according  to 
tartouM  Thickneues  of  thin  Plates  of  Glass, 

I  selected  a  well  polisljed  plate  of  coach  glass  17  inches  No  fits  exert 
ing»  and  about  9  broad.     lu  thickness  at  one  end  was  33j  coX*g  tTTof' 


1%    nes^es  of  plfttes 
^y  of  gl;iis. 


nd  at  the  olber3l  two  hundredths  of  an  inch;  io  that  in  riou* tTiic It- 
whole  len^h  it  differed  y^c>  of  an  inch  in  thickness, 
neiisarini^cniiny  other  parts  of  the  plate  I  found*  that  it  was 
tn  regularly  tapering  from  one  end  to  the  other*     This 
^kte,  with  a  double  convex  lens  of  55  inches  laid  upon  it, 
eia^  placed  upou  a  smalt  metalline  mirror,  and  properly 
icposed  to  the  light,  gave  me  the  u^ual  two  sets  of  rings. 
|n  the  secondary  Set,  wluch  was  tlie  object  of  ray  attention, 
counted  twelve  rings,  and  estimated  the  central  space  be- 
ween  tli^m  to  be  about  l^  times  as  broad  as  the  space  taken 
Ip  by  the  12  rings  on  either  side ;   the  whole  of  the  space 
iken  up  may  therefore  be  reckoned  equal  to  the  breadth  of 
of  a  meaa  si7e:  for  the   12  rings,  as  usual,  were 
\    contracted  in  breadth  as  they   receded  from  the 
jp.  andy  by  a  measure  of  tliff  whole  space  thus  taken  up, 
Kdi  that  the  breadth  of  a  ring  of  a  mean  size  was  about 
]Pp6th  part  of  an  incli. 

Cow,  according  to  Sir  L  Newton's  calculation  of  the  ac- 
Koo  of  the.  6ts  of  easy   reflection  and  easy  transmission  in 
Mck  gl^sd  plates*  an  ulternatlon  from  a  reflecting  to  a  trans* 
log  fit  requires  a  diiference  of  tttttt  P^^^rt  of  an  inch  in 
iness*  ;  and  by  calculation  this  difference  took  place  in 
he  glass  plate  that  was  used  at  every  SOtl^i  part  of  an  inch 
bf  its  whole  leut^h;  the  12  riugs,  m  well  as  the  central  co- 
lour of  the  secondary  set,  should  consequently  have  been 
^rokeu  by  the  exertion  of  the  fits  at  every  80th  part  of  an 
inch  ;  and  frptn  the  space  over  which  these  rings  extended, 
•hich  was  about  -13  inch>  we  find  that  there  must  have  been 
Qore  than  ten  such  interruptions  or  breaks  in  a  set  of  which 
the  30aiti  part  was  plainly  to  be  distinguished*     But  when 
!  drew  the  glass  plate  gently  over  the  smalt  mirrof«  keeping 

•  Ncwtan'i  Optics,  p  f  77. 
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the  secondary  set  of  rings  in  view,  I  found  their  shape  and 
coloaf  always  completely  well  formed. 

This  experiment  was  also  repeated  with  a  small  plain  glass 
instead  of  the  metalline  mtrroV  put  nnder  the  targe  plate.  In 
this  manner  it  still  gave  the  same  result,  with  no  other  differ- 
ence but  that  only  six  rings  could  be  distinctly  seen  in  the 
secondary  set,  on  accoqiit  of  the  inferior  reflection  of  the  sub- 
jacent glass, 

XXXIII.     Colomred  Rings  ikay  he  tompleielif  fbtmed  with- 
out the  Assistance  ofwuy  ikhi  at  thick  Plates^  either  of  Glass 
4  or  of  Air. 

The  rin^  may      The  experiment  I  am  now  to  relate  was  at  first  inft ended 

be  formed        fo  be  reserved  for  the  second  part  of  this  paper,  because  it 

without  thick    .  •,.  ,    ,  ,  , .         r   1     «      -        n   % 

•r  thin  plates   properly  belongs  to  the  subject  of  the  flection  of  the  rays 

of  glass  w  air.  ^f  light,  which  is  not  at  present  under  consideration;  but 
as  it  particularly  opposes  the  admission  of  alternate  fits  of 
easy  reflection  and  easy  transmission  of  these  rays  in  their 
passage  through  plates  of  air  or  glass,  by  proving,  that  their 
assistance  in  the  formation  of  rings  is  not  required,  and  atso 
throws  light  upon  a  subject,  that  has  at  diif^ept  times  been 
considered  by  some  of  our  most  acute  ex'peti'n^ent^ists,  I 
have  lised  it  at  present,  though  only  in  oiS^  of'the  viuious 
arrangements,  in  which.  I  shall  hhve  o<itasibn  teTecdr  to  it 
hereafter 
Fxpcriinent  of  Sir  t.  Newton  placed  a  cohesive  glass  mirror  at  double  its 
Sir  I.  Newu>n,  ^^^^  lenglli  from  a  rhart,  and  observed,  that  the  rejection 
of  a  beam  of  light  adtnit.te<i  into  a  dark  rooinj  when  thrown 
upon  tins  mirror,  gave  "  four,  or  five  concentric  irises  or 
'"  rings  of  coloiifs  like  r&inbows*.**  lie  accounts  for  them 
by  alternate  fits  of  easy  reflection  and  easy 'transmission  ex*- 
erted  in^their  passage  through  the  glass  plate  of  the  concave 
mirror  f.  '  ..." 

of  the  duke  of     The  Dute  de  Chaulnes  concluded  from' Vis' own' expcri- 
Chaulncs,        mcuts  of  ttie  same  phenomena,  "  that  these  coloured  rings 
depeii.(icd  upon  "  the  first  siu^fate  of  the  mirrpr,  and  that  the 
"  secqiid  surface,  or  that  which  reflects  them  after,  they  ha^ 
*»  pas'se'd  the  first,  only  served  to  collect  th6m  and  ttirow  them 

•  N>wlon\  Optics,  p.  ^^^  '  \  IbiJ,  p  277. 
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jifi^li  tlie i|9astebgurJ,  ui  a  Cfi4»ntity  sufficient  to  make  them 

Mr.  Broii^^JuuHy  after  bnving  cooadert^d  what  the  two  au**  ofBroufhAm^l 
tlvon  III  il  hm\  ilone,  9^3r«»  *^  that  upon  the  whole 

**  ihefe  r  rea^n  to  bdtev^v  thcit  the  rin^  am 

**  foroied  b^r^tht:  tirst  surlhc^;  out  of  the  light,  whioh,  after 
**  refii'ctic^it  from  thti  Bi^cood  uirlace,  bi  aealAer^,  aod  pauet 
**  on  tu  the  chart  f." 

My  own  GXf)erUneDt  b  as  follows^     I  plAced  ahi^y  po-  of  ihe  author. 
Ihhtd  7  4V*-'t  mirror,  hdt  of  metnV  instead  €if  ghi^r*  that  I 
mi^ht  not  hi^vii  two  ^urfat^oA,  at^the  distence  of  1 4  ftoet  from 

ihite  ^Qrc^i^i  •  and  throa^^h  a  hoie  in  tht;  middles  of  it  one 

Ith  of  ^u  inch  i^  djaoieter  L  mloiitted  a  beam  of  the  smm 
|4olo  nijt  tbfk  rooat^  directe-d  fm  a$  to  fiiU  perpend! culailv  on 
the  mirror.  Iti  this  arran^emeut  the  whole  ftctt^o  rGmataed 
perfectly  fri?e  from  light,  because  the  focu a  of  all  the  rays, 
which  came  to  the  mirror,  was  by  rettection  thrown  back 
into  the  holp,  thfoitsfh  which  %hey  «[i|ered.  When  nil  was 
duly  pri!pai%d^  1  made  aa  afi^talant^iiefr  some  hittr*^powder 
with  a  puif  into  the  beam  of  h^ht,  wliile  I  kept  my  ottentron 
tlirril  npot)  the  Bcreeii.  As  snon  a%»  th^  hair^powder  readied  . 
Ibe  beam  of  litifht,  the  scroeii  iwae  ^viddenly  cc^vered  witiL 
tlie  fn^at  btmutiful  arrnn^ftnnent  qf  concentric  circles,  dif  * 
playing;  all  the  bnlliaut  colours  of  the  rainbow.  A  t^at 
variety  in  the  size  of  the  rings  was  obtained  by  making  the 
.  mmaUmt  strew  the  powder  into  the  beam  at  a  greater  dis- 
.iaocefirom  the  mirror;  for  the  rings  c^^otract  by  an  increase 
4>r  tha  distance^  and  dibte  on  a  nearer  approach  of  the  poir- 
dirr. 

This  evpenti^enl  ia  so  simple,  and  points  oiitr  the  ^neval 
causes  of  the  rings,  which  ore  her^  prudu^'rl,  in  so  plain  a 
maaiier,  thul  we  may  cotitideatly  say  they  ariiie  from  the 
fcctioa  af  the  m  9  of  ii^bt  on  the  particle:!  of  the  floating 
powder.  uiodUied  bf  the  curvature  of  the  reflectiu|(  aurface 
of  tiie  mirror. 

Mene  %^  hiive  uo  interposed  pkte  of  gla^s  of  a,  gii^eu 
.  thickness  betweeiii  one  surfiiceaud  another*  Hiul  laight  pro* 

*  PnoileY^s  HtsiOTT,  Jkc,  on  the  Cgloun  ol  tbin  Pktei^  p.  515, 
t  PhiK  Trans,  for  17%,  p.  216. 
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dwce  tlie  eoloiirt  by  ppflerti  jtne  rays  of  li^ht  and  tratis- 
mittiii|^  others  J  and  if  we  were  inctitied  to  look  upon  the 
difitance  of  the  particles  of  the  floating  powder  from  the 
mirror  as  plates  of  air,  it  would  not  be  possible  to  assign  any 
certain  thicknesu  to  tht^ni, since  these  parlidcs  may  be  spread 
in  the  beam  of  light  orer  a  eouBid curable  t»pace,  and  perhaps 
none  of  thmn  will  be  exactly  at  the  same  distance  from  the 
mirror* 

1  shall  not  enter  into  a  further  analysis  of  this  experiment, 
as  the  only  purpose  for  which  it  is*  given  in  this  place  is  to 
0how,  that  the  principle  of  thin  or  tliick  plates,  either  of  air 
org1a:^8«  on  which  the  raysmiglit  alternately  exert  their  fits 
ofeiisy  reflection  and  easy  transmission,  must  be  given  up, 
and  that  the  fits  themselves  of  course  cannot  be  nbown  ta 
Imve  any  existence. 

XXX IV.     CmdusioTu 

NeflrtonMlie-  It  will  hardly  be  necessary  to  say,  that  all  the  theory  re* 
^^*'/,*j^^!'^"  laving  to  the  size  of  the  parts  of  natural  bodies  and  their  in- 
of  bodit*,  terstices,  which  Sir  1.  Newton  has  founded  upon  the  eitist- 
foundcdon  fiu  ^^^^  ^f  fj^^  ^jj-  ^ygy  peflection  and  easy  trasmissioo,  exerted 
lion  and  rmiw- differently,  according  to  the  diiierent  thickness  of  the  thin 
mission  of  plates  of  which  he  supposes  the  parts  of  natural  bodies  to 
ported  by*&cV*^**"*^*^'  ^*^*  remain  unsupported;  for  if  the  above  mentioned 
tits  have  no  existence,  the  whole  foundation,  on  which  tiie 
tlieory  of  the  size  of  such  parts  is  placed,  will  be  taken  away ; 
and  we  shall  consef|ueutly  have  to  look  out  for  a  more  tirm 
basis,  on  which  a  similar  edifice  may  be  placed.  That  there 
is  such  a  one  we  cannot  doubt;  and  what  I  have  already  said 
will  lead  us  to  look  for  it  in  the  modifying  power,  which  the 
two  surfaces*  that  have  been  proved  to  be  essential  to  the 
formation  of  ring?,  exert  upon  the  rays  of  light.  The  Second 
Fart  of  this  Paper,  therefore>  will  enter  into  an  examination 
uf  the  various  modificttlions,  that  light  receives  in  it*i  approach 
to,  entrance  into,  or  passage  by,  djllerenlly  disposed  surfaces 
or  bodies ;  in  order  to  discover,  if  possible,  which  of  them 
nmy  be  the  immediate  cause  of  the  coloured  rings  that  are 
formed  between  glasses. 
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VI. 

jesrription  of  a  newlif  invented  Calorimeter;  with  Krprrt' 
nients  to  prove,  that  an  increased  Capacity  for  Caloric 
accompanies  an  increajh  of  Temperature*  By  Joskpu 
Heade,  jif.  D. 


SIR, 


Edinburgh^  Jan.  SaP,  1808* 


Be^  leave  to  communtcate,  through  the  medium  of  jour 
|VW  intere^iting  nnd   scientific  Joumnl,  the  invention  of  a 
tctlonmeter^  frfe  from  those  inaccuracies  incident  to  the  ap- 
{jaratus  of  Messrs.  Lavotster  and  Laplace,  in  which  it  was 
impossible  to  guard  against  errours  arising  from  cn^illary 
attraction  I  from  the  process  of  freejting  and   thawing  pro- 
icecding  at  the  same  perioJ,  and  hkewise  from  the  influence 
-of  a  carrent  of  atmospheric  air.     In  this  communication   I 
will  confine  myself  to  a  summary  description  of  the  appa- 
ratus, and  of  a  discovery  deduced  from  it,  which  must  in« 
•fl^ence  in  a  moat  important  manner,  if  proved,  the  iuveati- 
tions  of  caloric;  that,  contrary  to  received  opinion  »i*rater 
Sacreaaes  in  capacity  from  the  thermometric  range  of  3i  to 
31^  in  a  jitst  rate  for  every  degree  of  temperature  commu* 


Defects  of  th« 

apparatus  of 
Lavoisier  and 
Lmplac^. 


Capacity  of 
WA«er  for  c»lo> 
ric  ittcrcj^es 
uuii'urmly  with 
11  >  tempera* 
ture. 


Detcr^tion  o/'  tlte  CaiorimetcTy  which  i*  to  be  formed  of  thm 
sheets  of  Brass  or  Tin. 

The  innermost  compartment  No.  1,  PI.  Vt  f^g*  1,  designed  Th^*  aloHme- 

for  the  fluid  to  be  subjected  to  eKpenmtnt,  is  to  be  stopped  ^^  •l'^f'*>  '  * 

with  a  thernioraetfic  cork,  <i,  or,  what  in  better,  a  thenno- 

loeter  surrounded  with  chamois  leather,  \iUi\  made  to   fit 

|sccurTite1y  the  aperture.     The  second  compartment.  No.  2, 

holds  a  quantity  uf  wuter,  and  is  likewtb>e  to  be  stopped  by 

\  thermometric  eorki  A,  made  uir-tight  by  sealing  mw,  as 

this  water  IS  not  to  he  removed  from  the  com|>Hrtnieut  during 

Ithe  cour^iC  of  the  experiments. 

The  cxtenml  compartment,  3,  is  designed  to  act  as  an 
Imperfect  conductor  of  caloric,  and  in  to  liave  a   coating  of 
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list  or  flaimel  between  the  sheets  of  brass,  which,  combined 
with  the  confined  air,  renders  the  instrument  extremely  accu- 
rate, a  minute  elapsing  before  the  thermometer  fell  1  degree 
at  150^.  Therefore  in  experiments  scarcely  requiring  that 
time,  there  can  be  no  abstraction  of  any  consequence  by 
ihe  atmosphere. 
Method  of  When  we  wisb  to  estimate  the  specific  caloric  of  two 

compwatiTc     A^^'^^S  suppose  oil  and  water,  we  bring  the  calorimeter  to 
•pecificheatof  the  precise  temperature  of  3i^^,  40*,  50®,  or  any  other  we 
two  fluids.       aesire,  indicated  by  the  two  thermometers.     We  then  fill 
the  interior  compaotmeat.  No.  1,  with  water  at  313^,  and 
immediately  stop  it  with  the  thermometric  cork,  a.     After 
agitating  the  ap^nratos  for  about  the  space  of  l|  minute  in 
a  horizontal  position,    the  thermometers  indicate  the  rise 
experienced  by  the  water  at  50®  in  the  second  compart- 
'  ment,  and  the  number  of  degrees  lost  by  the  water  at  ^12® 
in  the  interior.     Suppose  the  calorimeter  be  raised  from  50® 
to  80®,  we  take  that  number  as  the  specific  caloric  of  water. 
We  then  pour  the  water  from  the  interior    compartment, 
and  again  reduce  the  temperature  of  the  apparatus  to  50®, 
which  is  speedily  accomplished,  by  pouring  cold  water  into 
the  innermost  compartment,  until  the  thermometers  are  re- 
duced to  the  desired  point.     We  are  next  to  fill  the  interioir 
compartment  with  oil  at  312®;  and  if,  ^er  agitation,  on 
examining  the  two  thermometers,  we  find  the  temperature 
raised,  suppose  to  60%  we  easily  find  the  specific  caloric  of 
oil  compared  with  water.     Thus  taking  water  as  the  stan- 
dard, in  a  short  time  all  fluids  may  be  examined.     By  sub* 
Solids  and  cor- ®^i^"^'"K  ^^  ^^^^  ^^g^9  solids  may  be  subjected  to  experi- 
roMve  fluids     ment ;  so  likewise  may  fluids,  which  act  chemically  on  metals, 
^"^Liralwd!   ^y  enclobing  them  in  a  glass  vessel. 

Thv- author  en-  '  *™  °*  present  engaged  in  a  series  of  experiments,  which 
{:a««Hl  ill  a  so-  I  hope  soon  to  be  enabled  to  luy  before  the  public.  Here 
rifs  of  cxpcri- ^jj^.  reader  is  to  take  not icci  that  I  have  only  used  ideal 
numbers,  more  clearly  to  illustrate  the  mode  of  openatiiig 
with  the  apparatus,  and  by  no  means  indicative  of  the  real 
specific  caloric  of  oil  and  water.  1  will  end  this  part  of  my 
communication  by  remarking,  that  in  this  instrument  the 
inaccuracies  arising  from  ubbtraction  of  caloric  by  the  at- 
mosphere and  vessel  are  obviated,  which  was  inipub^-ible  by 
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^  »f  tnutluro;  fbr  in  ponriug  the  bot  liquid  into  the  in*  inaccuracies 

^gbatsber,  tbu   iiiue  of  the  kettle  may  enter  it,  so  ^m  ;^^.^'^t<^^  ^r 
.  !        t  *  ihis  apparatus* 

eiititeiy  to  ptQviiat  the  ahitractsou  of  heat*  iiud  tim  vessel 

must  act  ill  A^imiliir  maimer  on  both  Aoids.  >     - 

Itisoneofthe  most  irnpurtDut  qiiestiou^  In  cheiuistry,  to  Whciher  ffhe^ 

d^Cerioine,  nhether  or  not  tbe  capacities  of  (Tuids  are  per-  ^'•P^c'^iwof 

^  r.  1  .  .      ,  fluids  be  per^ 

Vraneot   iro«  ^tT*  to  t^l2°;  or  in  oUier  words  whetheT  10  maiH-ni  from 

decrees  of  calgric,  added  to  water  at  32**,  will  produce  the  *!^''  [r«<?iing  to 

—  -)  elevation  of  tcmpemtufet  as  10  degrees  thrown  into  die  poim  a  pro- 


fJimc  quaDtity  at  300^.     Most  ch^tnihts  are  of  opinion,  that  ^/^f "Jj  °  ^"^ 

water  chans^a  its  capacity  at  two  points  only,  in  passing  rj,^^  tffirma- 

from  the  *»uUd  to  the  fluid,  and  from  the   fluid  to  the  aeri- ihvgtncralJy 

form  state ;  and  consequently,  that  there  is  a  permanency  of  ^'^''*^''''^' 

capacity  l>«stween   the  therniouietric  mti$^  of  the  freezing 

and  boiltnif  |K>i(its.     X)r^.  Crawford^  Black,  Irvine,  de  Luct 

&c.  thought  they  decidedly  proved  tliis  to  be  the  fact,  by  a 

natnber  of  cicperiments;  for  on  mivin^  eqiitil  quantities  of 

water  at  different  lemperatureE,  they  fottnd  nearly  a  mean 

prodoc^.     "  The  air  of  the  room,''  snys  Dr,  Crawford,  p^,  c™*'ord'i 

*•  beiRg6l*t5^,  a  quahtily  of  water,  wei*^hin^  13lb»,  l&^oe,  cxpcrimcm. 

mm  heated  m  a  sh^ht  tinned  iron  vessel,  that  had  a  cover  of 

the  faame  metal  ctosefy  adapted  to  it^  a  therm omv'ter  bt/ing 

ioscfted  in  the  centre  of  the  cover  by  meansi  of  a  (sirk* 

Wlim  the  water  was  raised  to  the  desired  temperature*  it 

YHs  gently  aj^ifated,  that  every  part^ol'  it  might  be  brought 

ta  tlie  same  heat.     The  thermometer  itntnerBed  m  it  point* 

tng  precifiely  to  )^10'6^  an  0(}ual  quantity  of  cold  tvat^^r  at 

50^,  the  paftA  of  which  were  also  l>ro«^ht  by  a^itaitiao  to 

«  rQiiim«>n  tempeniture,  wai«  mixed  with  the  wumt,  by  poiir- 

iag'  tt  into  the  tinned  veh>el  in  which  the  ktttr  whs  cuntmn^ 

ed,     Wljep  the  mixture  wa^  reduced,  by  U'^itiitrniij  it  with  a 

-wi>oden  rod  to  n  mean  heat,  its  temperature  at  the  end  o£ 

#•«  mifitike  vuta-  89*d°.    lAUowin^  therefore  ^066"*  for  the 

beat  Uiftt  in  1-  t*»,  we  have  8<)*Ht36*  f"r  thr  trot* 

t^^mperatiiri'  ire.      If  the  thefmomt*ler  Ht  the 

tnomerit  of  immersion  bad  indicated  the  exact  arHhiueti<ifl 

aieaTt  it  would  ha^e  wiood  at  9f?*B.*" 

I  will  not  her*'  enter  intn  the  many  drlBcnlti^imd  wttr^HS*  R^n.ark. 
>9t  ioaceoraey  ottendant  on  ihi;^  method  It}-  niixtu rei  hnl 


*  .Crawford  on  Animiil  H«at, 


merely 
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xDisuken,  and 
hi*  d»ta  erro- 


pruve  this. 


menftly  oTisierv^,  that  when  vre  coasid^fr  the  quantity  of 

ric  uuttvoidabiy  carried  off,  th^  coming  sa  near  an  exact 

tne&n  at  the  end  of  one  minute  is  very  8urpn&ing-. 

I  will  now  endeavour  to  demonstrate  by  direct  esrpeti*^ 
menu,  that  an  iucrease  of  capacity  d<^s  invariably  take  place 
in  a  just  ratio  to  the  increasr  of  temperature;  and  in  the 
second  place,  that  a  mean,  or  an  approximatioa  to  it^  may: 
result  as  well  from  a  gradual  increase  of  capacity*  aa  from 
a  permanency :  cc^oseqnently,  that  Dr.  Crawford's  experi- 
ments and  mathematical  proposiUpns  are  founded  on  fyh^ 
dau* 


Expfrlment  which  proves   the  progresdve  Increase  of  Capo* 

ciiy. 

Experimwii  to  fhe  calorimeter  being  at  the  precise  temperature  of  4S^, 
vhich  viids  also  that  of  the  room,  I  ft  lied  the  interior  com* 
partment.  No,  I,  with  water  from  a  boiling  kettle  iit  212% 
and  having  closed  it  as  before  repri'tiented  with  a  thermome* 
trie  cork,  I  agitated  the  apparatus*  well  for  about  the  space 
of  \\  minute,  in  a  horizontal  position,  when  the  two  ther* 
tnometers  indicated  97°,  Therefore  the  water  at  21i4**  had 
lost  116',  which,  beinp:  communicated  to  the  water  at  48® 
in  the  aecond  compartment,  had  raised  its  temperature  49 
degreea.  Having'  taken  down  these  numbers,  I  poured  out 
the  water  from  the  interior  compartment,  and  brought  the 
calorimeter  to  the  exact  temperature  of  150^»  and  again 
lilled  the  interior  compartment  with  water  from  the  kettle 
at  212*^;  when,  ofter  brisk  agitation  a?*  before,  I  foiiqd  the 
temperature  to  be  l6^°.  Therefore  in  thiti  experiment  the 
water  {»t  9 1 2^  had  lo^t  46  decrees,  which*  being  communU 
cated  to  the  water  in  the  second  compartment  at  150^ 
raised  it^  temperature  but  IG  defr^reef^ ;  whereas  if  equal  io* 
crements  of  caloric  produced  equal  increments  of  tempera^ 
ture*  or  in  other  words  if  the  capacity  were  permanent*  it 
should  have  raisjed  it  li);^'*^,  which  ib  easily  demoitbtrated  by 
fhc;  fgltqwing  calculationi 

ii  llodegrecii  raise  water  49  dei5ree&,   v^jiut  bhould  4ti 
mUeit? — Answer.  l9,Vr- 

Here  it  is  obvious,  that  the  difference  between  I6  and 
IStVij  is  the  ditlerence  between  the  capacity  of  water  at  48® 
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tnd  the  saro^  quantity  of  water  at  150^^  \n  ilie  proportions 
Usi^  in  the  calohmeter.  Or  that  upwards  of  3  degrees  be- 
came latent,  according'  to  Dr*  Bttick ;  6r»  wliBtas  more 
Mfnple  and  philosophica],  went  to  supply  the  increased  ca* 
'  fmcity. 

HRving  performed  this  and  a  number  of  other  experiments  The  result  con- 
it  difierent  temperatures,  with  similar  results;  and  also  hav-  ^^"^^  ^^  ^' 
iog^  repeated  them  beiore  a  most  accumte  and  scientific  ex-  menu* 
penmenter,  for  tvhoge  opinions  I  hav^e  the  hip^hest   respect; 
and  having  found  them  all  to  coincide,  I  may  justly  infer, 
thai  capacities  are  not  permanent  from  the  freezing  to  the 

thoiUng  point. 
J  now  proceed  to  show,  tliat  a  mean»  or  an  approximation  Mean  maf  tie 
to  it*  may  be  produced  by  a  gradual  increase  of  capacity*      el^acUy  in-*  ^ 
If  I  mix  water  at  1 00°  with  water  at  50^  in  equal  proper-  ereasc  rc^ular- 
tions,  a  mean  of  75*  may  result.     Here  25  degrees  with  a  -^ 
larger  capacity  are  lost  by  the  water  at  100^,  whicli  go  not 
only  to  supply  the  ^25  degrees  gained  by  the  water  at  50<», 
but  aldo  to  fill  up  that  increased  capacity,  which  the  w^ter 
At  50**  experienced,  to  brinpf  its  capacity  from  the  freezing 
fioint  up  to  an  equality  of  75" ;  and  we  may  easily  conccire, 
that  they  may  so  nicely  balance,  as  even  to  produce  a  mean* 
I3t,  Crawford  entirely  forgot  this  iucreased  capacity  gained 
^^  by  the  water  at  50^.  This  may  be  more  clearly  demonstrated 
^feliy   two   diagrams,  the   one  represeoting    Dr,  Crawford's 
"  theory,  the  other  mine- 
Suppose  a  and  g  in  the  parallelogram»  PL  V,  fig.  2»  to  Dr.  Crawford*^ 
repre»ent  the  thermometric  range,  a  i>  are  equal  to  c  rf,  and 
c  </  to  e  f,  and  e  f  to  g  h\  therefore,  if  these  ari^  equal  to 
one  another,  and  represent  the  capacities,  the  capacities  are 
also  equal.     This  may  be  all  very  true;  but  as  similar  ef- The  proof  de- 
lects may  arise  from  different  causes,  1  will  endeavour  to  '^ective. 
aliow,  how  a  mean  may  be  produced  by  a  progressive  increase 
capacity. 
Suppose  a  g^  fig.  3»  to  represent  the  thermometric  range  The  authof*« 


H 


als 
^lec 


from  3^*  to  lOO** ;  No,  4  the  cupacity  of  100**,  No.  3  that 

of  75*'>  and  No*  i  that  of  50°,  although  a  b  is  not  equal 

to  c  J,  nor  cd  io  ej\  but  if   we  produce  from  ^  A  to  i, 

*  i  ijs  equal  to  c  </,  and  if  we  produce  g  i  to  k^  g  k  is  equal 

[  b.     To  demonstrate  this  in   another  point  of    view» 


theofy. 
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if  we  mid  water  a*  100^»  repvesented  by  sptce  4»  to  w^ler  at 
SO^,  repreieiited  by  space  2 ;  25  degrees  tak«n  from  space  4 
of  latjgt  capacity,  not  only  go  to  fill  op  space  8,  represent- 
ing 76%  bntalaoto  fill  up  space  1»  the  increased  capacity 
gained  by  50^  in  rising  from  the  freezing  point. 

Although  geometrical  figures  are  no  evidence  of  the  tmth 
of  a  chemical  doctrine,  and  should  be  avoided  unless  tending 
to  illostrate  the  subject,  yet  I  tiioaght  it  necessar}'  to  call 
them  to  my  aid,  the  more  especially  as  Dr.  Crawford  has 
dwelt  on  them  at  great  kngth*. 

Other  fluids         From  these  experiments  we  may  analoiricaHy  infer,  that 

obey  a  biiniUr     ....  i  .      .i_      «   •  i    •  f         a         • 

law.  Similar  laws  re<;ulate  other  fluids  in  a  greater  or  1ei»s  degree; 

and  that  neither  the   mercurial^    nor   any  other  thermo- 
meter, is  a  foithful  index  4if  the  quantity  of  caloric.     Thus 
if  the  capacity  of  water  increase,  it  docs  not  bespesik  the 
quantity  of  caloric  thrown  in  ut  different  temperatures.   £ut» 
as  this  is  a  most  important  investigation,  I  will  defer  the  dis« 
cussion  of  it  to  a  more  voluminous  detail;  for,  should  my 
experiments  undergo  the  ordeal  of  critical  invegligation)  and 
be  established  as  facts,  the  thermometer  must  be  regulated 
according  to  the  increasing  capacity  of  the  fluid,  beibre  we 
can  determine  tlie  exact  quantity  of  caloric  communicated* 
end  there  must  also  be  some  other  method  adopted  f6r  prov- 
ing the  regularitj'  of  mercurial  expansion. 
The  apparatus      ^  ^''^  conclude  by  remarking,  thut  the  apparatus  abstract- 
lost  more  calo-  ^^  n^Qre  caloric  in  rising  from  48**  to  5)7",  than  from  150®  tb 
than  at  4  litgh  1^*»  a^id  therefore,  in  that  respect,  there  can  be  no  source 
temperature,     of  fallacy. 

Sir,  T  beg  leave  to  remain, 

Your  ver}'  obedient  servant, 

JOSEPH  READE,  M.D. 

T)iraetiMons  of      P.  S.  The  calorimeter  I  used  held  in  the  interior  com- 

thif  calorime-    partment,  No.  1,  607.  of  water,  and  in  the  second  JO}  01. 
ter  used.  *^  ,        .«  .  i      i       • 

conHcqnently,  if  equal  quantities  were  used,  the  mcrease 

would. be  much  more. 

VII. 

♦  The  fiinplc  statement  of  the  arjjun'.cnt  i-,  that,  if  the  capacities  an- 

••  swering  to  any  successive  number  of  degrees  of  the  thcrmon^eier  be 

.supposed  to  increase  by  the  augmentation  or  addition  of  any  constant 

quantity. 
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n(i  on  the  varioui  Specks  of  Cmchtma^  tnf  Mr,  Viktr- 

QVELIH* 

(Concluded  from  page  1 20.  J 

Afp€4iranrt§  erhWfdon  a  moremmtte  fTtrmindtion  hv  the  infu-  Barks  that  pre- 
ihjn  and  dfcocfion  r>f  dtfferrrtfspevits  of  c'mchonn,  that  prcci-  cipitate  nei- 
pilafe  neithrr  infusion  of  tan  nor  tartarktd  antimony,  emctic^iartM-. 


A  HESE  sorts  of  bavk  impart   to  cold  watrra  red  colour,  Maccr*ied  i« 
frequently  a  yellawish  r^-d,  soini*tiini*s  a  brown  red.     Water  w^iier. 
diUft  lofldeil  with   tlic  soluble  part  of  tbcse  barks  froths  on 
jigUaition  like  wort.     Its  taste  is  bitter,  and  more  or  \t^%  At- 
Iringcnt,  this  dtflcrins  in  tbf»  difiereni  sorts, 

Lrfl  lo  stand  hi  an  opt-n  vesfcU  or  in  a  close  cne  H*  noi 
full.  It  soon  grows  mouldy,  aud  \&  covered  iviib  a  grtenish 
jiclUclc. 

Some  of  them  arc  perceptibly  reddened  by  infuMon  of  lit-  Some  of  theoi 
m\xst  wbicb  aunounces  ihe  presence  of  a  tree  acid.  *^»d. 

Alcohol,  mixe4  with  these  inlusions  in  tlif  proportion  of  Iwo  precipiuiedbr 
purls  lo  one,    precip^atcs   a  grayish  substance*  which  gTo\y%  alcohol* 
Ulack  on  desiccation.     Ihe  fill  id  is  left  more  clear,  and  of  Ik 
l^urer  red.     This  indicates  the  presence  of  mucous  matter. 

Jn  lbuh€  infusiun**  ^vbicb  have  an  acid  a  hnmll  quantity  id  By  illoli. 
caustic  alkali  lorms  a  red  prcctpiiatc  inclining  tu  vjoUt :  uut 
A  large  quantity  of  the  reagent  redi:»soiveb  ibis  precipMaie«  and 
renders  the  colour  ul  the  iiifutiiun  more  lutemfe* 
,  Subj€Cl<jd  lo  evaporation   ihey  becgme  higher  coloured;  E^^p^j^ted. 
and,  altei  bcipjr  lhu>  boiled  d4>wn,   tbey  let  Uil  on  coobnga  form  i deposit 
fjjiy  biLter  brown  frubitance,  wbicb  dissolves  readily  in  atco-  ^^  ^^    ®* 
hoU  particularly  witb  the  as^aance  ol  heat »  and  \^  prtHnpi- 
tmlird  Lr«^m  it  by  vraler,  if  ibe  auluiion  be  ^u^ucienll)  *iU\x* 

<|Udniit)'y  the  54f^^i»  of  capacitit:^  wUI  bi:  iu  arillimcticaj  progren&umj  uid 
ftl**  lulf  turn  iif  ttiiv  two  terras  cquidUtaiii  ftum  ihc  kamc  middle  i  degree 
dr)  teifti  will  be  equal ;  and  tbe  result  might  therefore  be  miftukv-n  to 
^i4iciil»alf  •q^itf  ot  the  ca[t«dties^    N. 

rated 
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rated.    Water  itself  rediMoIves  this  substance,  though  it  ba9 
been  separated  from  it  by  evaporation ;  but  it  requires  a  larger 
quantity,  than  when  it  is  accompanied  with  the  other  princi- 
ples of  cinchona,  which  seems  to  shotr,  that  these  principles 
promote  the  solution  in  water. 
Thb  not  nti'       If  the  infusions  of  bark  be  allowed  to  cool  several  times, 
Ste1?y*oxi*«n.  ^^^°^  ^^^y  ^^  evaporated  to  dryness,  at  each  cooling  they  let 
fall  a  matter  similar  to  that  just  mentioned.    It  was  formerly 
supposed,  that  this  substance  was  rendered  insoluble  by  con- 
bining  with  oxigeninbut  the  effect  appears  rather  to  be  owing 
to  the  insufficiency  of  the  water, 
tfl  this  the  bit-      It  is  this  sort  of  resinous  matter,  that  gives  to  bark  and  its 
fcrness  res  cs.  jnfyjJQjjj  ij^gj,,  bitter  taste :  for  if  these  sediments  be  separated 
as  they  form,  and  the  infusion  thus  boiled  down  be  afterward 
made  up  to  its  former  quantity  by  the  addition  of  water,  it 
will  no  longer  possess  the  same  degree  of  bitterness.     The 
whole  of  this  matter  however  cannot  thus  be  separated  from 
water;  for  the  other  principles  of  the  cinchona  always  retain 
a  pretty  lai^e  quantity  in  solution. 
It  jfc  best  preci-      But  if,  after  having  proceeded  as  I  have  just  mentioned, 
eohoL^  ^^  *^   ^^^  infusions  of  cinchona  reduced  to  the  state  of  soft  extract 
be  treated  with  alcohol,  the  greater  part  of  the  restniform  mat- 
ter will  be  separated  ;  and  nothing  will  remain  but  m  brown 
viscous  substance,  that  has  scarcely  tny  bitterness,  is  per- 
fectly soluble  in  water,  and  does  not  precipitate  from  it  on 
cooling. 
Two  dtffirrent       These  experiments  teach   us*,  that  in  the  infusions  of  these 
bark  *'^'*^*  ***     specics  of  cinchona  there  are  at  least  two  very  distinct  sub- 
stances: one  bitter  and  astringent,  soluble  in  alcohol,  and 
but  little  soluble  in  water;  the  other  on  the  contrary  wholly 
insoluble  in  alcohol,  very  soluble  in  water,  and   having  a 
sweet  and  mucilaginous  taste, 
in  which  most      These  substances  being  unquestionably  those,  which  ope- 
of  its  virtue      rai©  most  efficaciously  in  the  diseases  in  which  cinchona  is 
employed,  I  conceive   it  will  not  be  superfluous  to  give  an 
accu)int  of  their  properties  somewhat  more  at  large.     I  shall 
Propertirs  of    begin  with   that  which  is  soluble  in  alcohol.     1.  This  sub- 
that  which  is    stance,  in  the  dry  state,  has  a  brown  red  colour,  and  a  very 
soluble  in  a!  CO-  ..  ^z-iii^ii  i  •  i-  -^ 

j„j  bitter  tp.str*.     2.  Cold  water  dissolves  only  one  portion  of  it, 

another 
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inolH^r  rrroaimng  in  a  flocculcnt  form  ancf  of  a  rctlciinh  co- 
lour :  but  if  the  mtxturc  be  heated,  this  dissolves  too,  and  the 
l-f  ciult  is  a  dear  liquor,  of  a  very  deep  red,  which  grows  turbid 
»n  caoling,  but  lets  fall  very  little  scdt  me  fit* 

What  W  remarkable  in  the  manner  ia  which  this  substance  SSnituUr  e^^i-i 
comports  itself  with  water  is,  that,  if  we  employ  but  a  small  ^*  wji|er9aii# 
quantity  of  this  fluid,  it  dissolves  entirely,  and  produces  a 
clear  liquor :  if  after  this  more  u-ater  be  added ^  it  grows  tur« 
bid;  and  again  it  becomes  clear  on  the  addition  of  a  still 
-greater  qunnfify  of  this  fluid. 

It  would  seem  from   this,    that  there  is  some  othersub- ApparcnUy 
l^altAiice  present  witb  It,  which  promotes  its  solution  when  con-  °J^^'^^  '*^  **'P** 
cc^nirated,  and  loses  this  property  by  being  diluted  in  water*     pit. 

This  is  the  mtttter,  that  renders  the  decoction  or  infusion  of  Errontottsfr 

cincbotia  turbid,  by  separating  as  it  cools ;   as  it  does  the  **^l^  rwii.* 

vater  In  which  It  is  macerated^  if  this  be  evaporated  to  a  ccr- 

^  lain  point*     It  is  the  snme  as  has  hren  called  in  pharmacy 

*  resin  of  bark:  but  its  sotuciun  in  water  grows  mouldy  in  a  few 
days,  and  produces  fungi*  like  u  solution  of  ^m ;  which 
proves  it  not  to  be  a  true  resin,  for  it  is  well  known,  thnt 

•  resint  never  grow  mouldy, 
7*he  aqueous  solution  of  this  substance,  recently  prepared » Iuaqu«PVii^^ 

and  in  a  somewhat  concentrated  stat^,  produced  the  follow-  jJJ^j^JIJ'^ 
Ing  cdects  with  (he  dilTerertt  reagents  1  shall  mention^  I* 
VfiXh  ammonia  it  coagulated  into  a  whitlih,  thick  matteri  villi  in 
which  grtfw  brown  Iti  the  open  air,  and  hardened  considerably 
a  little  while  after;  but  it  sofiens  by  heat,  and  assumes  tbe 
ductility  iind  sUky  lustre  of  turpentine  when  kiicadcd  between 
die  bunds. 

^,  It  produced  iienrly  the  same  appearances  with  thcalka*  aikaimnii^p 
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3,  The   common  acJds  produbed  no  sensible  change  in  it.  **^*'*** 
Oxigenized    munatic  acid  turned   it  yellow,   without  pro- 
ducmg  any  prccipitatii  il;  but  if  ammonia  were  then  addedi 
s)i^t»  flocculent,  griiyi*h  while  precipitate  was  formed. 

4,  Ihc  solution  of  animal  f^eliuiue  does  not  precipitate  it:  5^'J*tm«^ 
^ytt  the  infusion  of  these  i^pccies  of  cinchona  precipiiaies  the 

»olutiuti  ol  auinial  glue;  the  principle  that  produces  this  ef- 
I  feci  ihefefore  niu^C  be  aUered  durijj|^  the  evapontion. 

5,  The 
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chaly  beates^  5«  Tke  muriate  of  iron,  or  any  other  fernigioous  salt,  pro* 
daces  iii  ic  a  floep  green  colour^  and  toon  after  a  prcci[>itate 
of  the  same  tint, 
emetic  tartar^  5.  The  antimoniatcd  tartrite  of  potash  occasions  no  preci- 
pitation in  it.  This .  substance  therefore  is  not  the  same  as 
that,  which  in  the  iofusious  of  certain. species  of  cincbomi 
precipitates  thij  metallic  salt. 
and  litmus.  7*  Lastly  it  very  perceptibly  reddens  infusion  of  litmus. 

Scarcely  solu-  The  acidity  of  this  substance,  and  the  precipitation  occor 
fnMd*frem*'  ^ioned  by  Baikal  is  in  its  concentrated  solution,  led  me  to  sus- 
acid>  pect,  that  its  solubility  was  in  pari  owing  to  the  presence  of 

the  free  acid  (liat  accompanies  it:  and  this  appeared  to  me  to 
be  con6rmtd  by  tlie  circumstance,  that,  when  once  separated 
by  an  alkali,  washed,   and  dried,  it  was  no  longer  soluble  in 
water  but  in  aainfinLtely  sm:dl  propcrtiou. 
sinless  an  acid      To  acquire  a  greater  degree  ol  certainty  upon  this  subject, 
Se  water***      ^  P^'  ^o\nt  into  water  acidulated  with  various  acids;  and  I 
found  in  fact,  that  it  dissolved  in  them  readilyi  and   that  its 
solutions  resumed  a  bitter  taste,  similar  to  that  it  had  before 
it  was  precipitated  by  an  alkali. 
Seems  to  retain      1  remarked,  that    tl.is   substance,  when  precipitated,  re- 

fomeof  theal-  tgincJ  ^  part  of  the  alkali  employed  to  throw  it  down:  at 
liaHibat  threw,  i      !.  „      .  .  ^'         .r 

itdovm.  leasjt  the  following  experiment  seemed  to  prove  this.     After 

its  solution  had  been  precipitated  by  ammonia,  and  washed  in 
a  large  quantity  of  water,  1  mixed  with  it  caustic  potash, 
which  immediately  produced  a  very  evident  smell  of  ammo- 
nia; and  this  was  not  the  case,  before  it  had  been  precipitated 
by  that  alkali. 

It  is  evident  therefore,  that  this  substance  combines  with  a 
portion  of  liie  umninnia,  which  is  employ*:d  t«>  precipitate  it 
from  its  s<vlutioii;  unless  ih<»  acid,  which  naturally  accompa- 
nies It,  forms  with  this  alkali  an  insoluble  salt,  that  mixes 
with  the  resinous  matter^  a  circumstance  that  appean  i^ot 
very  probable. 
Neutral i2ei«  It  seems  from  these  properties,  that  this  substance  acta  tlie 

both  acids  an^l  part  sometimes  of  an  acid,  at  (Uhors  oi    in   alkali,   siuce  it 
combines  with  iioth  thc^^e,  aiui  in  piiit  neutralizes  their  pro- 
/  perties. 

Soluble  in  ex-  If^  alter  having  precipitated  this  matter  by  alkali&>  an  excess 
cess  ol*  ullcali.  of 
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hiMg!80C«  b^  a4<{iHl«  it  k  hiilisGUadi  4nd  tUe  sulutlon 
►  l^fl^wn  roU  e^4our. 
p.  T^Mf  solubility  of  this  substaoce  in  alcoliol  is  singukriy  itt- 
prcitsetl  by  heat,  ^\hcn  the  lucU'jlmuin'  i^  sai^iratcd  wilh  it, 
|t  iui&  «  red  colour,  and  atT  oxiieiuely  biUvr  l*utc.  WkUcr 
brows  dcma  J>om  k  a  co[»ious  pmcipitatt  of  i^  dnc  red  slightiy 
ij    '*  (0   r^se-coluur.     The  alcoholic  solution^  exposed, 

[i  \n  mi  open  vessel,  crystallij^cs  in  a  iiecdly  form  like 

The  alcoholic  solution  precipitated  b^' water  still  retains  a 
^riJon  of  ihi!»  substance,  which  coiitimtos  to  givQ  ii  a  ro^c- 
ulour  inciiniug  tu  Jeep  orange  [Hacaraf]^  and  a  perceptibly 
bitter  tasie.  Jt  deposits  tins  in  !>caics  of  a  brown  red  by  spon- 
aeaus  cvapoiution.  ,        . 

Tliat  principle  of  tlic  cir^chona,  wKich  is  insoluble  in  alco* 
boll  being  di-^solvcd  in  water,  filtered,  and  left  to  spontaneous 
|Taporatiot>  in  a  irarm  place,  thickens  like  a  kind  of  sirupf 
bd  crystallizes  in  laxnino^,  sometitnes  hexaedraK  at  others 
ibomboidal,  at  others  square,  and  slightly  tinged  with  a  red** 
ftk  browiu  A  portioaof  a  thick  fluid  always^  remains,  ^hich 
c ry Hal li/es  completely »i^id  which  mu it  be  separated 
ecaniation.  i 

fif  rcp^atod  solution  and  crystal! i^atipn  tbksalt  may  bj& 
I^chI  white  and  pure*  Of  its  properties  I  shall  speak* 
^iiu  A«  lo  ^b<j  niatter  that  does  mU  crystallize,  but  re- 
Kfiia  ill  th^  form  of  a  mother  water,  it^t^^il^^jted  all  the 
bttrttclemof  a  mucihiginous  mattcr»  stiU  retiiitjing  a  small 
bortioc  of  the  ssilt  I  hav«  ju*t  n^entioned,  wh^cK  U  is  impoisi- 
bU.  1^  si?parate  <rqmit  9raijH:ly  by  crj&taUis'UioM. 

mrliaa  ofaddi  on  the  raiduum%  of  cinchona  cxfiaintted  by  v^tcr^ 

The  barks  in  qucstion»   after  being  exkuii^^ted  by  water, 

'  *  -'   -  by  alcohol,  still  yield  spmething  to  acids.     They  all 

,  in  the  same  munncr;  that  is  lo  say*  tbcjr  effect  js 

L»ii lined  ta  Mrttj>le  solution,  without  occasioning  any  per* 

piibU   change  in  ihf^  munre  of  the  principle^  (ff   the  C!!i- 


Heat  gTicitly 
mcrptkics  lis  «a* 
lubttity  iu  4l* 
cohoJ. 


Tincture  prec^* 
pit  a  ted  bjr  wa- 
ter. 


Prmciplc  uii» 
lubleiftftloa*. 

Yields  a  salt* 


Which  maybe 

purified. 

The  remainder 
mueiLaginoui. 


Ariion  of  Aci4« 
after  wjiicr. 


I  must  observe  hn\vcvej»  that,  iflhf  bark  have  been  reduced 

larg^ 


Dt^solTC  the 
part  idubU  in 
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Urge  quantity  of  alcohol  assisted  by  heaty  little  it  left  to  be' 
done  by  the  acids.     Ihc  matter  taken  from  the  bark  by  acidt 
is  acccording  to  all  appearance  the  same,  as  that  which  dis- 
solves in  alcohol,  as  I  shall  show  farther  on. 
JTitric  idd.  Nitric  acid  acquires  from  it  a  red,  inclining  to  rose-colour, 

and  sometimes  to  a  deep  orange  [nacarat] :  bat  these  tints- 
vary  greatly  in  their  intensity  according  to  the  strength  of  the 
acid  r  the  stronger  this  is,  the  more  they  incline  to  yellow. 
The  nitric  acid  loses  much  of  its  acidity  by  this  combination, 
at  least  as  far  as  wc  can  judge  from  the  taste:  it  is  true  it 
dissolves  at  the  same  time  a  certain  quantity  of  lime,  which  is 
detected  by  oxalate  of  ammonia,  unit  this  contributes  to  it.< 
neutralization. 
Action  of  car-      If  saturated' carbonate  of  potash  be  poured  into  this  nitric 
iiSmiM^  *  ^  solution,  a  fine  red  precipitate  is  formed :  but  if  the  common 
carbonate  be  employed,  and  added  in  excess,  the  colour  of 
the  precipitate  becomes  violet,  purple,  or  blue.     Thus  alkalis 
have  the  property  of  blueing  that  colour  of  these  barks,which 
Is  naturally  red. 
and  of  colu-        Metallic  solutions  likewise  form  in  it  precipitates  of  various 
tions  of  metals.  eo]QQrs^  and  more  or  less  abundant,  according  as  the  nitric 
acid  contains  more  or  less  vegetable  matter:  but,  if  the  ex- 
cess of  acid  be  saturated,  the  metallic  salts  then  produce  in  it 
Ver)  copious  predpitatci,  and  the  liquor  is  deprived  of  colour. 

1.  Solution  of  muriate  of  tin  produces  in  it  a  rose-coloured 
or  carnation  precipitate. 

2.  That  of  sulphate  of  irori,  a  grayish  precipitate. 

3.  That  of  copper  a  chcsnut  brown. 

4.  Sulphate  of  titanium,  assisted  with  a  little  carbonate  of 
soda,  formed  with  the  nitric  solution  of  cinchona  an  orange 
red  precipitate,  pretty  analogous  in  colour  to  that  produced 
by  solutions  of  this  metal  with  galls. 

5.  Alum  occasioned  no  change  in  the  acid  solution  of  cin- 
chona :  but  aided  by  a  little  alkali  it  carries  down  with  it  the 
colouring  part,  and  the  liquor  is  rendered  colourless. 

Might  be  em-      In  the  coui. tries  where  these  cinchonas  grow,  a  very  fine 
ployed  as  a       ^j^j  permanent  chesnul  red  for  wool  and  cotton  might  be  ob- 
tained from  their  bark.     Soap  turns  it  to  a  rose  colour. 
Sulphuric «Q(i      The  sulphuric  and  muriatic  acids,  diluted  with  Mater,  and 
murmic  acidspi  poured 


oy  v.taiou9  species  or  cixchoka. 

Durcd  on  ihe  rcsiduums  of  tliese  cinchr>iias,  dissolve  the  re- 
li&iuiform  substance,  and  saturale  ihcmaelvetf  uitfi  it  like  the 
l»itnc  acid.     The  colour  ihey  thus  acquire  inclines  less  to 
}€llovv  than  thai  of  the  nitric  acid:  st  is  alwuys  of  a  more  de- 
cided ted. 

The  prect|>Ttates  formed  in  these  solutioni  by  alkaline  car* 
bonatcs  are  likewise  of  a  purer  red  ;  and  an  excess  of  these  al- 
kaline salts  gives  ihe  precipitutc  a  more  evident  blue. 

The  rcsiJuums  of  the  cinchonas  tippear  to  contain  a  large 
j  quantity  (jf  hmc  :  at  leust  u  great  deal  of  sulphate  of  lime  is 
^—produced  by  spontaneous  evaporation  in  the  sulphuric  acid  in 
^^Bmhtch  thry  have  been  macerHted. 

^m  From  The  ariiitn  of  acids  on  the  I'esiniforrn  matter  of  these 
^■species  of  cinchuna,  U  it  sbo«ild  at  any  future  time  be  demon- 
[  ftratcd,  that  this  aubivtance  is  the  ouly  febrifuge  principle  iii 
^Kthem,  it  is  evident,  that  the  art  of  physic  may  derivi-  from 
^K  these  barks  much  more  advantage  in  the  cure  of  intermittent 
and  low  feversp  by  adding  to  ihem  acids  or  wine*  In  fact,  as 
lias  been  seen  above,  water  extracts  from  cinchona,  pantcu- 
lariy  when  it  is  nu^reiy  bruised,  but  a  very  ^miiit  quantity  of 
iuiform  multeri  and  even  the  greater  part  of  this  is  precipi- 
ited  by  cooling.  Now  by  this  means  it  is  certain,  that  from 
\u  targe  quonttty  of  cinchona  Me  extract  but  a  very  small  part 
'  the  febrifuge  principle*;  which  too,  being  diffused  through 
|-ge  body  of  waler^  unquestionably  Cuniiot  produce  all  ih^ 
1,  of  which  Jt  would  be  CMpabk  in  a  mote  concentrated 
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Action  of  car- 
bonate on 
these  folu- 
tions. 

Lime  in  the 
re&iiluuim. 


R I? marks  on 
itic  ai^iioA  of 
ftcidi* 


It  has  loog  been  kaown,  that  the  pffect  of  the  essential  salt  |^«»««^*t** 

of  cinchona  in  fever  is  by  no  means  proportional  to   that  of 

the  quantity  of  bark  from  which  it  has  been  extracted ;  which 

proves,  timt  something  useful   in  the  cure  of  this  disease  is 

left  in  the  mugma. 

According  to  my  way  of  thinking,  the  method  hitherto  pur-  Hitherto  e«. 

.         .  .       ,       ^  .       .     .      .  ^  rracted  by  a 

lued  for  ptt'panng  the  essential  salt  of  bark  is  the  reverse  of  ^^a  procc»». 

feJiai  it  ought  to  be.     When  an  infusion  of  cinchona  is  made^ 

*  Mr^  V^AUqttflln  bat  fof^itten  Kis  i/,  in  the  first  sentence  of  this  p*- 
it  hub  not  yet  been  [jroveil^  tb^t  llui  h  the  fcbriruge  prinuple: 
he  himself  liad  befgte  mnked  the  principle  solablein  winter 
I  lib  ill  141  this  fcs{*«ct.    Tr. 
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it  is  evaporated  to  h  certain  point,  left  lo  grow  cool  that  It 
may  deposit  a  sediment,  this  resiniform  sediment  h  separated 
from  the  liquor,  and  the  evaporation  and  rerri»;eration  are  re* 
pcated,  till  the  liquor  no  lon^^er  becomes  lurbid,and  has  only 
a  pale  yellow  colour.  It  is  then  dried  on  plates  by  the  heat 
of  a  stove.  By  operating  thus  a  very  small  quantity  of  re- 
siniform matter  only  remains  in  the  water,  with  a  gum,  and  a 
salt  with  a  calcareous  basis,  the  efficacy  of  which  in  the  euro 
of  fever  is  very  questionable. 

Comparative  examination  of  the  resin  of  these  cinchonas  uiih 
other  known  xegetable  substances. 

Is  the  maiter  ^^  there  in  the  vegetable  kingdom  any  immediate  principle, 
soluble  in  aico- with  which  this  can  be  classed?  Is  it  to  be  placed  among 
the  resins,  as  has  hitherto  been  done?  It  is  true  that  chemists 
and  apothecaries  formerly  arranged  together  so  many  sub-, 
stances  under  this  genus,  that,  if  we  looked  to  some  of  its 
properties  only,  we  might  also  rank  this  among  them:  but  if 
we  apply  the  name  of  resin  only  to  those  substances,  which 
are  absolutely  entitled  to  it,  those  of  cinchona  and  many 
other  vegetables  must  be  separated  from  the  resins  properly  so 
called. 
j^Q.  If  the  resiniform  matter  of  these  cinchonas  resemble  resins 

by  its  solubility  in  alcohol,  it  differs  from  them  by  its  solubi- 
lity in  water,  acids,  and  alkalis,  and  particularly  by  its  pro- 
perty of  precipitating  metallic  salts,  and  fixing  in  cloth.     ( 
butapccu'iir    helieve   then   it   maybe   con.si<lored  as   a   peculiar  vegetable 
principle,  principle,  the  properties  of  which  have  not  hitherto  been  well 

understood  by  chemists.     This  principle  is    not  the  same  in 
every  species  of  cinchona:  it  (liHers  in  those  that  precipitate 
infusion  of  tan  and  tartarised  antimony,  and  in  those  that  pre* 
cij)itate  isinglass  only. 
Perhaps  si  mi-        It  is  probably  a  principle  extremely  analbgus  to   it,    that 

lar  to  what       laoii  commonly  imparts  a  bitter  taste  to  ve^t-tables , 
gives  bitter-         .  "^  ^ 


ness. 


Rccapifitlafion  of  the  properties  of  cinchonas. 


General  pro-    .,     1.  The  different  species  of  bark  may  be  divided  into  three 
p^riici  of         classes  w  ith  respect  to  their  chemical  properties. 

In 
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III  the  first  may  be  compiiso:!  those,  that  precipitate  t^n-^J^  classes 
nin,  nnd  do  not  precipitate  animal  glue. 

in  tlu'  scconil,  those  that  precipitate  animal  glue,  and  do 
not  precipitate  tannin. 

Jn  the  third,  those  that  precipitate  both  tannin  and  animal 
glue,  and  also  tartarised  antimony. 

'2.    Up  m«y  conjecture  with   suflicient  probability,   that  Indication  of 
every  vegetable  subsiance,  which  does  not  possess  at  least  one  '^"■"l*"?^  P^^ 
(d*  the  properties  above  mentioned,  will  not  be  a  febrifuge; 
and  it  is  probable  too,  that  the  more  these  properties  unite  in 
a  cinchona,  or  in  any  other  substance,  <he  more  striking  will 
bo  its  febrifuge  effects. 

3.  '1  he  property  of  precipitating  tannin  not  being  com- 
mon to  all  the  cinchonas,  it  is  not  from  this  exclusively,  that 
they  derive  their  febrifuge  virtue;  for  there  are  several  that 
do  not  precipitate  it,  and  yet  cure  intermittent  fevers. 

4.  It  appears  however,  that  the  principle  which  precipi- 
tates infusion  of  oak  bark  and  nutgalls  is  febrifuge,  for  the  spe- 
cies that  produce  this  effect  arc  gonerally  allowed  to  be  the 
best  for  medicinal  use. 

5.  On  the  otlier  hand,  since  cinchonas  wiiich  precipitate  Jl^^f®"**^^®"' 
neither  mlusion  of  tan   nor  nutgalls  are  febnluge,  we  must  principle, 
conclude,  that  tlie  principle,  by  which   these  precipitations 

are  produced,  is  not  the  only  one  in  cinchona,  that  cures 
fever. 

6.  The  principle   that    precipitates    infusion    of   tan  and  Principle  that 
nutgalls  has  a  brown  colour,  and  a  bitter  taste;   it  is  less  so-  i^n. 

luble  in  water  than  in  alcohol;  it  precipitates  likewise  tar- 
tarised  antimony,  but  not  isinglass.  It  has  some  analogy 
with  resinous  substances,  though  it  aflords  ammonia  by  dis- 
tillation. 

7.  It  is  apparently  with  the  tannin  of  oak  bark  and  nut-  Doubts, 
galls,  that  this  principle  combines  to  form  the  precipitates  it 
occasions  in  the  infusions  of  these  substances:  yet,  as  this 
principle  exists  in  some  species  of  ciKchona,  that  precipitate 
isinglass  at  the  same  time,  it  remains  riiestionable,  whether  it 
actually  combine  with  the  tannin  of  tjie  infusion  of  oak  bark, 

or  whether  the  principle,  that  in  other  species  of  cinchona 
precipitates  isinglass,  be  real  tannin. 

P  •:  8.   But 
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H.  But  on«  or  the  other  of  these  suppositions  must  neces- 
sarily be  true,  since  the.  infusions  of  these  two  sorts  of  cin* 
chona  mutually  precipitate  each  other. 
Principle  that  p.  The  principle,  which  iu  some  species  of  cinchona  pre- 
EStfncT'"*^  cipitates  isinglass,  has  a  bitter  and  astringent  taste :  it  is  more 
soluble  in  water  than  that,  which  in  other  species  precipitates 
infusion  of  tan:  it  is  likewise  soluble  in  alcohol:  and  it  does 
not  precipitate  tartarised  antimony. 

10.  It  appears,  that  the  substance  which  precipitates  infu* 

sion  of  tan  is  the  same,  as  that  which  decomposes  antimoniated 

tartrite  of  potash. 

KnowVefe  of        We  sec  from  all  these  doubts,  that  much  remains  yet  to  be 

prindple  a^de- ^^''^»  before  we  shall  attain  an  accurate  knowledge  of  the 

sideratum.        principle  or  principles  in  cinchona,  from  which  it  derives  its 

efficacy  in  the  cure  of  fevers.     It  is  to  be  hoped,  that  time 

and  assiduity  will  accomplish  the  solution  of  this  importaut 

question. 

Analym  ^  the  salt  of  cinchona. 

Salt  of  cincho-      Mr.  Deschamps,  jun.,  a  druggist  at  Lyons,  is  the  first  to 
"*'  my  knowledge,  who  announced  the  presence  of  a  peculiar  salt 

in  cinchona,  which  must  not  be  confounded  with  the  essential 
salt  of  la  Garaye ,  for  this  contains  at  the  same  time  both  resin 
und  mucilage:  but  as  Mr.  Deschamps  has  described  only 
some  of  the  physical  properties  of  this  salt,  I  thought  it  neces* 
sary  to  analyse  it,  in  order  to  discover  the  nature  and  pro* 
portions  of  its  principles.  I  have  already  said  how  this  salt, 
may  be  obtained  and  purified :  here  therefore  I  shall  confine 
myself  to  an  account  of  its  properties. 
Iu  characters.  !•  This  salt  is  white;  crystallizes  in  square  laminae,  which 
are  sometimes  rhomboidal,  or  truncated  at  their  solid  angles; 
and  these  lamin;»  frequently  unite  in  clusters. 

1?.  It  has  scarcely  any  taste,  and  is  flexible  between  the 
«    teeth. 

3.  It  requires  about  t\Q  parts  of  water  at  10^  [50^  F.]  for 
its  solution. 

4.  On  burning  coals  it  swells  up  like  tartar,  and  emits  a 
similar  smell ;  and  leaves  a  grayish  substance,  which  dissolves 

in 


in  acids  with  efferre^ence,  and  is  nolbiD^  but  a  mixture  ' 
carbonate  of  lioie  and  charcoal. 

5-  ItH  solutifin  does  not  alter  the  colour  of  litmus.  In  al- 
cohol it  is  completely  ioBotubk. 

6,  The  fixed  alkalis  whether  caustic  or  carbonated,  de- 
compose it,  and  precipitate  lime  from  it,  either  pure  or  in 
the  state  of  carbonate. 

7,  It  is  not  decornposed  by  ammonia;  which  provefj.  that 
ksackl  has  a  stronger  ufBuity  for  lime. 

8,  Both  sulphuric  and  oxahc  acids  form  a  precipitate  in  its 
solution,  if  it  be  in  a  tolerably  coiicentrated  btate ;  the  result 
being  sulphate  or  oxalate  of  lime, 

9,  It  produces  no  apparent  alteration  io  solution  of  ace- 
tate of  lead,  or  of  uitratt  of  silver, 

10*  Conceotruted  sulphuric  acid,  poured  on  this  salt  re* 
duced  to  powder,  blackeus  it  Blightly :  but  it  does  not  euiit 
any  of  the  pungent  vafjour  evolved  from  acetate^. 

li.  A  remarkable  circumstance  ib,  that  the  itifusion  of 
tan,  and  of  i^ome  impedes  of  cinchonaf  that  ot  hanta  Fe  for 
tustance,  occabtons  a  yellow  li^occulcut  precipitate  in  the  i>o- 
lution  of  this  Malt. 

The  variouB  phenomena  produced  by  these  experiments  ^  compound 
indicating,  that  this  salt  consisted  of  a  vegetable  acid  und  oflimeana 
lime,  in  order  to  decompose  it,  and  obtain  the  acid  sepurutc, 
I  employed  oxalic  acid,  which  ts  well  known  to  render  lime 
most  insoluble  by  comblniiig  with  it*    Willi  th^s  view  I  pro- 
ceeded in  the  following  munner. 

I  dissolved  TOO  parts  of  this  snU  in  as  much  water  as  was  Analy«l<:  of  It, 
requisite*  Into  this  solution  I  poured  u  soKit  on  of  ox^ilic 
ucid,  from  a  quantity  of  a  known  weight,  at  different  limes, 
till  no  precipitnie  wast  fonned,  Alxmt  twenty-two  pwrls  were 
necessary,  to  precipttatc  ihe  whole  of  the  lime,  yet  1  obtained 
but  twenty-seven  parts  of  dry  pretipilate. 

This  proves,  that  the  OKuUcacid  employed  retuined  about 
half  its  weij^nt  of  water  of  crj^aidl  Edition;  and  timt  the  suit 
of  einchontt  contained  but  a  bmuil  quantity  ol  hme,  lor  in 
twenty-seven  parts  of  oxalate  of  lime  there  are  bui  titieen  of 
this  earth  iit  inont. 

After  having  thus  sepanite<l  the  lime  from  this  sal*  by 
means  of  oxulic   acid,  1  allowed  the  supernatant  liquor  to 

crvjiporate 
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evaporate   sponlaiH^ously ;   and  it  was  thus  reduced  to  the 

Thp  acid  crys-  gtute  of  a  verv  thick    siriif),   without   affordins;  anv  bii^ii  of 
taUizcd  suci-  ,,.       .      ■-  .      ,      ,  .1  1*11- 

<lenly  on  agi-    crystal hzaiioii,  alter  it  had  stood  above  a  week.     Havinj^ 

tation.  stirred  it  however  with  a  piece  of  tjUiss,  in  order  to  take  out  a 

portion  which  I  intended  for  auotlitr  experiment,  1  was  snr- 
pristM  to  find  tlie  fluid  crystallized  a  few  instants  after  into 
a  hard  mass,  formed  of  a  great  quantity  of  lamina*,  diverg- 
ing fn)m  several  very  distinct  centres  of  cr}'stallization. 

It  wtu*  slii^htly  tinj^ed  of  a  brown  colour:  its  taste  was  ex- 
tremely acid  and  a  little  bitter,  because  the  salt  of  cinchona 
I  had  employed  had  not  been  perfectly  purified. 

I  shall  now  proceed  to  the  properties  1  obsened  in  this 
acid,  on  which  however  I  cannot  enlarge  very  tDinutely,  as 
I  had  but  a  moderate  quantity  of  the  sjilt  at  my  disposal.  I 
believe  however,  that  1  have  examined  it  sufficiently,  to  be 
convinced  of  its  being  a  peculiar  acid  hitherto  unknown. 
Itk  properties.  In  its  state  of  crystallization  it  has  a  very  acid  ttiste,  and  is 
■a  little  bitter*,  as  1  have  said  above. 

It  keeps  perfectly  well  in  the  open  air,  being  ueither  deli- 
quescent nor  efflorescent. 

On  burning  coals  it  melts  very  quickly,  boils,  grows  i>lack, 
emits  pungent  white  vapours,  and  leaves  but  a  very  light 
coally  residuum. 

With  the  earths  and  alkalis  it  forms  soluble  and  crystal- 
lizable  salts. 

It  does  not  precipitate  nitrate  of  silver,  mercury,  or  lead, 

as  most  otiier  vegetable  acids  do. 

It  v  a  new  vc-      There  appears  no  doubt,  that  this  acid  is  new  to  us;  for, 

d^f^rin-'from    ^"  revicN^iny;  the  characters  of  all  the  other  veijetablt*  acids 

known,  neither  of  theui  unites  ih  it  all  the  jiroperties  of  thif^. 

ihe  oxalic,  in  fact  oxalic  acid  forms  an  insoluble  salt  with  linu',  ancl 

besides  decomposes  the  cornpound  formed  of  this  earth  and 

acid  of  cinchona. 

citric,  ami  tar-      The  citric  and  tartarons  acids  form  likewise  insoluble  salts 

^'  with  liuie,  and  decompose  acetate  of  lead, 

malic.  The  malic  acid  does  not  cryf>taUize,  and  precipitates  ace- 

tat*?  of  lead. 

♦  Mr.  Vaiique'in  has  just  been  ascribing  ihis  bittcnu.-^  to  ibo  im- 
putity  of  tho  :iall  he  e:iipl<»yeilj  con'S?quraily  it  is  hot  a  •'luir.i'''  r  f  f  ih-.* 
acid.    Tr. 

The 
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The  benzoic  acid  is  bat  little  soluble  to  coUl  water,  and  it  brjizoic, 
Vohitilize*!  without  bt'injr  cleeoinpo«ed. 

The  ^aUic  ncld  too  la  but  Utile  suliiblc  in  cold  wattT*  anc!  v.^MW, 
blackens  solution  of  iron. 

It  In  aunlo^otts  to  the  acetoUH  acid  ai  the  soluliiltfy  ul  its  j*  ctous, 
coin bi nations:  but  the  ucelous  acid  doifsj  uot  cn'staljiie,  and 
in  volatitizei)  without  alteration. 

1  say  nothing  ut'  the  camphoric,  suberic,  or  Miecinlc  acids,  .md  oehcrs, 
for  tln-y  bear  no  analoj^y  to  it. 

Let  ns  tlien  conclude,  that  tliis  iictd  m  really  diiVeroitt  from  The  ktnk  adtl 
all  tho^e  hitherto  known,  and  give  it  the  name  of  fchdc  acid, 
from  the  \voi'd  qmnqnina,  till*  becotuin;^  more  ultimately 
acquainted  with  its  nature  and  combinaiiou,  we  c«ti  frtitne  a 
better. 

It  18  to  this  acid  united  with  lime,  according  to  the  report  c«»fnbin<Hl  « iih 
of  Mr,  Dcschaiups,  tliut  Uie  uhvBician^  of  Lyoiii;  a*»cnbt;  the  *»•"«  *ua  to  be 
febriiuge  virtue  ol  ciucliuua-  1  hey  iiata  n ,  that  no  Mjterniit-  juf-iuact , 
teut  lever  can  rebist  two  doses  of  thi<*  salt  of  thirt}^*iiix  j^niiud 
each. 

if  this  assertion  were  proved,  we  might  pretty  easily  con- 
ceive how  a  drachm  of  tltis  salt  cures  an  intermittent  fever, 
for  this  quantity  m  as  much  an  can  be  obtained  from  at  least 
five  or  six  ounces  of  common  gray  bark, 

I  cannot  directly  contradict  this  result,  announced  by  j>cr-  T\m  quesiicm- 
fions  of  credibility  and  well  informed  ;  yet  I  tliink  I  havesuf-'*'*^^* 
tjcient  reason,  to  entertain  Bonie  doubtii  of  its  accuracy*     In  for  t{iff«T«at 
the  tirst  place,  before  it  can  deserve  complete  conndence,  k  reasoni, 
must  Ijave  been  tried  a  great  number  of  tintes>  and  with  uni- 
form ttucress:  for  it  too  often  happens  that  effects  are  ascribed 
to  medicines,  which  in  fact  are  owin;^  entirely  to  nature.     In 
the  art  of  physic,  more  than  in  any  other  branch  of  natural 
philosophy,  causes  arc  so  com[dicatrd,  that  it  iii  dilTicultto 
trace  with  certainty  what  belont^^s  projicrly  to  each. 

On  the  other  hand  physicians  have  learned  by  lon^  expe- 
rience, that  the  infu^iouH  and  extract  of  l»ark  phepared  after 
the  tnaunev  of  la  Caraye  are  far  from  producing  equal  ef- 
fectH  in  fever  with  the  quantity  of  bark  from  which  they  are 
prepared,  if  this  were  admimstered  in  itn  natural  iJtate  :  yet 
thcMi  preparationb  contain  the  ^ait  in  question. 

It  is  known  too»    that   spirituous  tinctures  of  b.irk*    in 

%vhich 
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in  which  the  salt  uf  Mr.  Deachampt  does  not  exist,  since 
it  is  ioFoluble  id  such  meostronms,  cure  iDtermittent  fe» 


Besides,  there  are  ciochonasy  which  contain  but  extremely 
amall  qoantities  of  this  salt,  and  vegetables  in  which  none 
of  it  is  found,  that  likewise  cure  fevers.  It  is  not  tliea 
without  reason,  as  is  obvious,  that  I  express  my  doubts  on 
this  head :  and  if  it  have  sometimes  happened,  that  this  salt 
has  cured  fever,  we  may  suspect,  that  it  had  not  been  perfectly 
freed  from  the  bitter  principle,  which  it  strongl)  retains. 
Derirable  that  It  is  desirable  however,  that  tliif  question  should  be  re- 
bc  ttiS*^  ^  solved  by  experiment  as  soon  as  poawble:  for,  if  the  results 
of  experience  be  conformable  to  those  of  the  physicians  of 
Lyons,  it  would  certainly  be  a  very  useful  discovery  for  man- 
kind. 


VIII. 

On  the  Quantitif  of  Carbon  in  Cmrhonic  Acid^  and  on  the 
Nature  of  the  Diamond.  By  William  Alleh,  Etq. 
F.L.S.  and  William  Hasledine  Pepys,  Esq.  Com^ 
municated  hy  Humphry  Davy,  Esq.^  Secretary  R.S, 
M.R.I.A* 

Onantity  of  JL  H£  estimates  of  the  quantity  of  real  carbon  in  carbo- 
ttrbon  »n  c*""-  honic  acid  differing  very  widely,  and  the  experiments  of 
ascertained,  Guyton  de  Morveau  upon  the  combustion  of  the  diamond, 
andcxperi-  detailed  in  the  31st  volume  of  the  Annates  de  Chimie^  being 
diamond  ob-  liable  to  some  objections,  from  the  manner  in  which  the 
jecuonable.  operations  were  conducted  ;  we  determined  to  institute  a 
set  of  experiments,  iii  order,  if  posbible,  to  settle  the  ques- 
tion. 

Lavoisier,  from  the  result  of  experiments  apparently  con- 
ducted with  much  accuracy,  concluded,  that  every  hundred 
parts  by  weight  of  carbonic  acid  consisted  of  28  carbon  and 
7^  oxigen.     This  was  in  a  great  degree  confirmed  by  the 

•  PhUos.  Trans,  fur  1^07,  Part  II,  p.  267. 

very 
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yeiy  Tsluable  researches  of  Smitbsoo  T^noaiit,  Esq,,  on  tl*e 
itAtore  of  the  diamond »  an  act:ount  of  ^vilk'h  is  printed  m 
the  Transftctions  of  tliis  Society  for  tlie  y^ar  1797,«nd  ivfiich 
were  made  previously  to  the  experiments  of  Guyton ;  but 
notwithstanding  this,  the  result  of  Guy  ton's  experimeiitt 
which  only  allo^red  17'H8  per  cent  of  carbon  to  carbonic 
«cid,  has  been  adapted  in  all  the  nystems  of  chemistry  t^ 
tbe  present  time. 

In  researches  of  this  Dature,  the  results  are  much  in* 
fliienced  by  slight  variations  in  the  qnality  of  tJie  gas;  but 
having  had  repeated  experience  of  the  accuracy  of  the  eudi- 
ometer deiicribed  in  No,  XI I >  of  this  volume*,  we  were  en* 
ftbled  to  proceed  m  thia  respect  with  great  confidence* 

Our  object  was,  to  consume  certain  known  quantities  of  Attempt  to  j 
diamond  and  other  carbonaceous  substances  in  oKigen  gas,  <^^rtam  the 
and  we  at  first  determined  to  employ  the  ^un's  rays»  by  meani 
of  a  powerful  leus ;  but  considering  the  uncertainty  of  a 
fairourable  opportunity  in  this  countr)',  and  at  the  season  in 
which  our  exjjeriments  were  made,  we  resolved  to  employ 
Ihe  apparatus  respreseuted  by  the  drawing. 

Description  t*f  the  apparatus* 

This  consisted  of  two  mercurial  gasometers,  PL  VI,  fig*  Appantus  de* 
]  and  2,  each  capable  of  containing  from  70  to  80  cubic  scribed, 
inches  of  gas.  The  internal  cylinder  C  C  is  of  cast  trou, 
and  solid,  eiEcept  the  perforation  through  its  middle;  the  esc* 
ternal  cylinder  is  also  of  cjist  iron;  and  the  glass  receiver 
slides  up  and  down  in  the  ^pace  between  them,  which  it 
filled  with  mercury:  not  more  than  l(i  pounds  are  required 
for  each,  and  the  small  bath  B»  fig*  1< 

To  the  top  of  cttch  receiver  a  graduated  sc^e  or  register* 
H,  is  screwed,  showing  the  number  of  cubic  inches  of  gas^ 
measuring  from  the  upper  edge  of  the  external  iron  cylinder. 
The  level  of  the  mercury  is  ascertained  by  a  small  glass 
gauge.  The  registers  were  graduated  by  throwing  up  one 
ettbic  inch  of  gas  at  a  time. 

The  gasometfis  stand  upon  mahogany  stools,  perforated 
Al*  a  socket^  to  which,  according  to  the  nature  of  the  expe* 


*  See  our  last  Number,  psge  86. 
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tiihctit,  a  fenioll  receivei'  R,  or  the  triple  socket  T  S,  or  ant- 
other  combination,  may  be  unitec). 

•■  P  reppesentb  the  platina  tube  with  its  furnace ;  the  ends' 
of  the  tube  are  mounted  with  female  screws  o€  brass,  to  one 
of  which  the  accoratnodatins^  screw  socket  AS  was  joined. 

T  is  a  double  section  of  the  platina  tray,  which  contained 
the  substances  to  be  heated.  Dnriii^  their  combustion,  it  was 
made  to  slide  easily  within  the  platina  tube  P.  The  accom- 
Tnodatin<^  socket  and  platina  tray  are  drawn  considerably 
larger  in  proportion  than  the  in>trnment. 
■  By  means  of  the  triple  socket  and  the  cocks,  the  pras  was 
snade  to  pass  freely  over  tlie  substancc^s  in  combustion,  from 
one  t^someter  to  the  other ;  and  })y  shnttinp;  off  the  commu- 
nication with  the  platina  tube,  %vhi!e  that  with  the  small  re- 
ceiver was  open,  any  portion  of  j^as  in  the  p^someter,  fiii^.  1, 
mi^ht  be  transferred  into  eudiometers  or  measures  standing 
in  the  mercury  bath  M,  for  examination. 

In  order  to  diecovor  whether  the  several  sockets  were  air- 
tight, after  the  apparatus  was  put  together,  the  communica- 
tion with  the  gasometer,  fig.  1,  was  closed,  and  the  other 
communications  opened;  the  rorriver  of  the  gasometer,  fig. 
2,  being  raised,  drew  up  a  column  of  mercury  in  the  small 
receiver  R,  equal  to  2  inches:  the  communication  with  the 
gasometer  was  then  closed,  and  the  column  was  supported 
without  alteration.  This  was  alwaj's  tried  previ(»us  to,  and 
after  every  experiment.  As  the  joints  would  bear  this  degree 
of  exhaustion,  we  were  confident  they  would  resist  a  much 
greater  pressure  than  we  had  any  occasion  to  employ.  The 
glass  tubes  G  G,  which  connected  the  platina  tube  with  the 
gasometers,  enabled  ns  to  observe  any  flash  arising  from  the 
combustion  of  hidnigen  which  might  be  contained  in  the 
substances  subjected  to  ex))eriment.  In  order  to  avoid  prolix- 
ity, we  shall  genemlly  state  the  method  which  was  invariably 
followed. 
OxipcM  pas  in-  We  soon  found  tliat  oxigen  gas,  even  when  secured  in 
jured  by  kee])-  i,ottles  with  ground  glass  stop[)ers,  was  not  always  to  be  de- 
pended upon,  but  was  sensibly  deteriorated  l)y  keeping;  and 
therefore  in  all  our  experiments  we  made  the  gas  within  an 
hour  or  two  of  the  time  of  using  it,  an<l  always  from  the  hy- 
Jkl:inii?i  in        peroxig*  nised  muriate  of  potash.     Its  degree  of  pur'ty  was 

con^tantly 
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constantly  ascertained  by  the  eudiometer  before  every  expe^  vhich  its  puij- 
rimont,  and  ivas  i^encrally  deteriuined  in  ahbnt  10  minutes,  taiiied. 
The  solution  employed  was  that  r?  t'oini)»eaded  by  Professor 
JJavy  ;  namely,  the  solution  of  jjjreen  sulphate  of  iron  satu- 
rated with  nitrous  ;»;n»*  ;  artd  whi'uever  the  diminution  had 
arrived  at  its  maximum,  and  tiie  t;as  bej^an  to  increase  in 
volume,  we  substituted  a  simple  solution  u\'  the  careen  sul- 
phate of  iron  for  that  saturated  with  nitrons  ^a^,  and  jil'»<»vs 
had  the  nmst  satisfarto •■  Tsnlts:  for  the  simple  sulphate 
absorbs  any  nitrous  i;a^  uhii'ri  may  have  escaped  from  the 
saturated  solution,  and  the  residuum  in  this  case  enables  ti^ 
to  ascertain  exactly  the  quantity  of  oxit^cn  contained  in  tiie 
gas. 

We  determined  to  make  our  first  experiment  with  char^  Woods  chiir 
coal,  and  as  Morozzo  and  Ronppe  had  ascertained  thie  ab-  ^^  * 
sorbin;^  properties  of  this  substance,,  and  as  our  result?  must 
obviously  he  influenced  by  it,  our  attention  was  di'ccted  to 
this  f)(»int.     The  followinjjj  quantities  of  dif!t»rent  kinds   of 
wooil,  sawed  into  slips  yV  of  an  inch  were  w»*ighed. 

White  Fir 300  j^^rains  Their  weight. 

Liijnnm  Vitne   -  •  •  •   800 

J>ox    n 400 

Beech     500 

Kn.i>lish  Oak 250 

AIalu»;^any     2i»0 

These  slips  were  put  into  small  crucibles,  and  completely  i,,  small  cruri- 

covered  with  dry  sand.     Heat  was  very  gradually  applied  at  ^^^'^  under  dry 

first,  until  the  volatile  parts  were  dissipated;  they  were  then   * 

kept  about  40  minutes  in  a  white  heat.     On  boinjr  collected 

and  wei<;hed,  while  siill  warm,  the  charcoal  from  each  was  as 

follows: 

Fir 5  1*5  i^rs.  equal  to  18-17  per  cent.  Weight  of 

Li-num  Vitte   138       .^ 17'25  V'"*''!!'^  ^''"^ 

'  duccd. 

Box SI  ^J0'i5 

Beech 75  15 

Oak     4.V5  17M0 

^Nlaho^any  •  •  31*5  15*75 

•  TIjI^  soluiiwi  ab^f»rbs  oxigcn  much  more  rajidly   in  warm  weather 
ihaii  ill  co!(l. 

These 
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Gain  by  a        Thcte  being  exposed  to  the  air  during  one  week«  increased 
•ore  to  lit.        *"  "'^NS"*  *""■  • 

Fir    13    percent. 

Lignnm  Vit«  •  •  9*^ 

Box 14 

Beech l6*3 

Oak 16-5 

Mahogany    ••••  18 

Thirprobablj  Certain  quantities  being  twi fined  in  common  air  increased 

5  mxet!^^  ••^  *^*^  '"  weight,  And  all  in  the  same  proportion ;  we  are 

therefore  much  inclined  to  thinky  that  this  increase  is  owing 

to  an  absorption  of  water  from  the  air ;  and  we  repeatedly 

fimnd.  that  the  gieatebt  increase  of  weight  took  place  in  the 

first  hour  or  two  after  exposure,  and  arrived  at  its  maximum 

hi  less  than  24  hours,  as  the  foltowing  experiment,  selected 

from  several  others,  will  prove. 

Zmrini^t         Forty  graius  of  charcoal  from  willow  wood,  which  had 

Sircoal.  ^^     he»i\  put  into  a  bottle  with  a  ground  glass  stopper  tmmedi^ 

atefy  after  they  were  removed  from  the  fire,  were  exposed  in 

the  scale  of  a  delicate  balance,  in  a  room  where  the  thermo* 

meter  was  6^2''  Fahrenheit,  barometer  30*26. 

Grains.  ■  Total  Increase.        Time. 
6  o'clock  P.  M.    40 

I  past 40-7  +  -7 

7 41-3  +  'fi  =     1-3  1     hour. 

f  past 41-6  +  -3  z=     Iff  If  hour. 

8 41*8  +  -2  =     1-8  2     hours. 

The  pieces  were  now  spread  out  on  paper  after  every  weigh* 
ing,  to  expose  them  more  completely. 

i  past  8  . . . .  42-5  +  7  =  2*5  2}  hours. 

9 42-8  +  '3  =  2-8  3     hours. 

f  past 43,1  +  -3  =  3-1  3f  hours. 

10 43-3  +  -2  =  3-3  4    hours. 

i  past 43*4  +  '1  =  3-4  4}  hours. 

Here  it  was  left  all  night. 

10  A.M. 45      +1-6     =     5  l6     hours. 

4  P.  M 45 

6  P.  M. 


sst 
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Gfklns,  Total  inervase.        Titac* 

6  P,M, 445  —  *5     =     4*5         W    boiiffl. 

0 44-4  —  •!     rr     4-4        37    hours, 

Next  clay. 

f  paste  A.M.  44*9  +  "5     «  4*9  38|  hour** 

I  past  1  P.  M.  447  —    2     =  47  43i  hours, 

10  .  *  • -*'*  44*5  -*  "i     =:  4*5  52     hours. 

Heoce  cbarcoat  seems  taact  &«  an  hygrometer:  ita  greatest Seeinc  to iet« 
increafe  was  5  gniins  on  40,  or  12|  per  ceot.     And  in  order  anhyjromeMt^^ 
to  ascertnin  to  what  the  increase  of  weight  was  owin^^  we 
pQt  27*^  grains  of  eharcoaU  which  had  beeo  thus  exposied» 
1  ioto  a  small  bottle  aud  tube  connected  with  a  receiver  stand;* 
ling  in  the  mercury  batli,  the  whole  of  the  vessels  bdng  also  Water  expel'* 

lUed  with  mercury,  in  order  tu  exclude  common  air.     Heat 

'appUed  by  an  Argand*s  lamp  produced  gas  ecjual  to  about 

half  tht  bulk  of  the  charcoai:  buWis  soon  as  the  temperature 

|0f  the  mercury  rose  tx>  2U^  Fahrenheit,  elastic  fluid  stream- 

I «d  from  eirery  piece  of  charcoal^  which  quickit/  condemed, 

nd  1  ^  inch  of  the  tube  was  occupied  with  water.    This 

proved  that  our  suspicion  of  the  increase  of  weight  beiug 

riocipally  attributable  to  water,  was  well  founded. 

The  result  of  these,  and  other  expenmentSj  plainly  point-  Hence '!cfia*D 
ed  out  the  precautions  which  were  necessary,  in  order  to  ob-  nec«MifF*** 
tain  an  accurate  r^ult  with  charcoal ;  for  if  we  had  weighed 
4  grains  of  the  charcoal  a  few  hours  after  it  was  made,  we 
should  only  in  fact  have  had  3'5  grains  of  real  charcoal,  and 
our  calculations  would  have  beeo  erroneous.  To  avoid  this 
source  of  errour»  we  subjected  our  charcoal  to  a  red  heat  im- 
mcdiate^y  before  using  it,  and  also  weighed  it  as  speedify  as 
poa^ibie;  in  fact,  while  it  was  still  warm*  It  may  be  proper 
to  state,  that  our  weights  were  such  as  we  could  thoroughly 
depend  upon. 

The  volume  of  gas  being  so  much  influenced  by  tempera-  The  YDlumeol 
turc  and  pressure,  these  were  noted  during  every  experiment ;  flj*^!^^^^  ^^^ 
and  thermometer  Co*  Faljrcnheit,  barometer  30*^ »  were  a#- t:mp<?r»tiife 
sumed   as  the  standard.     Gay  Lussac  remarks^  that  froni  *      E»r«wuie. 
J^'  to  212"*  Fahrenheit,  dry  air  expands  OUO^OS,  or  ^^ 
part  of  its  bulk  for  every  degree  of  the  thermn meter.    Dal- 
liiB  ioakes  it    O'OO-iO?,  or  j|t  p^rt ;  we  therefore  divided 

the 


!iS2  ^  ^^^  !QirA3iTrrT  or  carboit  in  carbonic  acid. 

the  whole  quantity  of  gas  by  480,  and  multiplied  tlie  quotient 
by  the  dej^es  of  ditlerence  under  Go^. 

It.beinu:  of  great  cousequi?nce  in  tliese  experiments  to 

Sp.grav.ofox-  know  the  exact  weight  oju  given  quantity  of  oxigen  and  car- 

nic"acid  *Msses  ^"^*^  ^^'^^   gus&es,  we    re-olved,  to   examine  for  ourselves, 

determined,      whether  the  statements  already  given  were  quite  correct,  and 

accordingly  made  carbonie  aeid  over  uiercury  irom  Carrara 

marble  and  diluted  snipluirie  aeid,  whieh,  bring  tried  with 

.lime:water  in  Pepys^s  eudiometer,  was  all  absorbed  in  3  mi- 

'*■  na^ee,  except  1  part  in  100..    ^^  e  used  two  charges  of  lime 

wait er*  though  one  would  have  been  Huflieient. 

Carbonic  acid    ,:  A  gUss  globe,  beiug  eshuusted  by  an  excellent  airpump; 

^^*  ms  exactly  balanced  on  a  beajn  sensible  to  a  minute  portion 

•f  a  grain :  then  being  screwed  upon  one  of. the  glabs. receivers 

of  4he  mercurial  gasometer  pnriously.  tilled  wttli  carbonic 

acid  gaK,  '21  cubic  indies  entHred.     The  globe  was  now  in- 

Crea'jied  in  weight  by  10-3  grains,     in  order  to  he  certain* 

we  repeated  the  experiment,  with  exaetlv  the  same  results. 

The  21  ctobic  inches  were  to  be  brought  to  the  meati  tem- 

pierature  nnd  pressure,  as  the  thermomker  itood  at  44'  Vah- 

tenheit,  the  barometer  29*St>. 

21  y     4K0}'21-00(0-043         \  Go" 

"   -Cs  add  for  temp.  iG  44 


21 -CR  o-GsS  add  for  temp.   iG  diff. 

Correction'  fur  pressure. 
30  :  2J)*8(i  : :  21  •()«  :  21  '58 

The  volume  therefore  at  mean  iLinperature  and  pressure 
would  have  been  \2ro8  cubic  inches. 

•    .>2irjS  :  10-2  : :  1©0  :  47'^ 

lOOcub.inches  Consequently  100  cubic  inche.'s  of  carbonic  acid  gas  at  mean 
weigh  47^;G     temperature  and  pressure  weigli  47*2G  grains. 
;*  *;  'V^'e  next  tried  oxiiren  ci»s  from  the  hvperoxigeniscd  mu- 

**  riate  of  ])otash  made  over  mercury,  and  which  by  the  eudi- 

ometer left  only  a  resi<luuni  of  2  parts  in  100.  The  glass 
globe,  exhausted  as  before,  and  weighed,  was  screwed  on  to 
the  glass  receiver  of  the  mercurial  gasometer  containing 
oxigen,  and  21  cubic  inches  entered,   bt  Which  it  increased 

in 


MO  %vct;{ht  7*'*  grnius.     ThU  experioient  wa*  rcpcateii -%>  !th 
Irxoctly  the  aumii  rusult.     The  thermometer  and  tmi^mclBrj 
^Teiafiining  the  sHmc,  ue  tuke  the   volume  as  beiWe  cur»' 

2r5B  cubic  inchest. 
21*58  :7'3::  100:33-8^ 

[Then  100  cubic  inchej*  af  oxi^en  j^aji  ut,  me^n  ^^mperatnrjpt  too cub.lncha 

j  aud  presisurt'  weh^U  33*82  grains.     After  th^e  experiments,  yct|fh3;}-82 

wecxaruinfd  Davy's  researches  on  tiUroii"?  oxide,  and  Jiad 

tlje  Mali !^ la u Lion  to  lind>  that  his  estimate,. both  of  carboDic 

acid  and  oxljjeu  gusscs,  agreed  almost  exactly  v?ith  ours,        ^ 

The  Ufxt  point  w^s  to  uj»crrtaiu  whether  limewatcr  woitl^  Whofo  of  < 

take  the  whole  of  the  carbmiic  acid  *xa^  from  a  mixture  with  ^on»c»fndgas 
L.  \  irtitt  absorbed  Ironi 

foxigen,  or  common  air;   we  tliererore  raix^d  a  known  quan-  cotumonaiiby 

f  tity  of  cttiboiiic  add  ja^s  with  a  certaiti  fjiiantity  of  comtnon  ^^^^^•^t^f 

[air,  and  on  trying  it  with  oar  eudiometer  and  Kmewat^r,  the 

I  nvholc  of  the  carbonic  acid  fjas  whs  \n  a  short  time  absorbed, 

'  We  altjo  fmihd,  that,  though  the  solution  of  green  sulphate' 

saturated  with  iijtmus  gas  would  not  take  up  the  whole  of 

the  carbonic  acid  gas,  yet  the  simple  green  sulphate,  merely  orgreca  iiuU 

by  its  water  of  solution,  absorbed  it  very  rfiadily.  phaieof  iron. 

It  may  be  pr/>jier  to  notiee  here,  that  though  we  rcpeat^jjly  G^^  ffom  hy|l 

[tried  the  oxigiMi  procured  from  hypenixigenised  niuriate  ^>f^"^J^[^[J^J^]^^, 

[pc^tash  by  tlje  eudiometer  and  limewahrr,  it  never  gave  the  rr^cc  of  cafbOT\ 

flc^t  trace  of  cjirbouie  acid,  '  nicftiac. 

fCxpcrhneni  ivith  Charcoal  fiom  Uox^wooit 

Tlic  thermometer  bntig  at  4i*  FalircuhLit,  boruraeter  at  Kxptfim^nt 
I30^i»  we  kept  some  box-wood  charcoal  red  hot  for  a  cou^ii-  ^"^''"f^  "^^^ 
kuerabla  time  under  sand,  oDd  weighed  4  grains  as  expcdi- 
|tiouftly  as  possible;  Uiis,  being  put  into  the  plulinu  tray,  wa« 
.  pUihcd  to  the  auddle  of  the  platiuu  tnbc ;  the  oxigen  (made 
from  hyperoxigenised  muriate  of  potash  over  mercury]  was 
I  coutained  in  giisomtter  No,  1  ;  No,  ^J  was  empty.  Every 
[tluii;^  being  adjusted  uud  fmnd  perfectly  air-tight^  the  com^^ 
[tuutaeation  wiili  the  titnuli  receiver  \\,  vim  cluftctl,  and  ihct 
LcojQaiou  air  coutaitied  iu  the  tube^  aud  sockets,,  amotiutii^. 
lly  to  2*H4  cubic  inches*  was  drive  umit  by  a  prq^»are  of 
Ujfdi  froni  gasometer  No-  I-     When  several  cubk-  inches 

had 
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ImuI  puted  into  gawmieter  No.  3,  the  gaa  was  let  out  by 
opening  the  cock  at  the  top  of  its  glass  receiver,  and  pres- 
sMg  it  domi ;  the  cock  being  then  closed*  the  gasometer 
No.  2  was  completely  empty,  and  the  whole  of  the  gas  from 
No.  I  was  driven  through  the  tubes  into  No.  2,  and  back 
again.  The  commoa  air  having  been  previously  withdrawn 
from  the  small  receiver  R,  we  tried  the  purity  of  our  oxigen 
by  the  eiiiliometer  in  the  manner  before  described,  and 
ionnd  a  residuum  of  3  parts  in  100:  we  then  disengaged  as 
much  gas  as  reduced  the  quantity  to  47  cubic  inches  by  the 
register  or  scale;  to  this  must  be  added  the  contents  of  the 
tubes  and  sockets  2*84  cubic  inches,  making  the  total  quan* 
tity  of  oxigen  employed  49*84  cubic  inches. 

Correction  for  temperature* 
49*84  480)49*84(0*103  60"* 

1^85  for  temp.  18  42 

61  *6g  1  *854  add  for  temp.        1 8  diff. 

Correction  for  pressure. 
30:  30-2::  51-69: 5203. 

The  volume,  therefore,  at  mean  pressure  and  temperature, 

would  have  been  52*03  cubic  inches. 

Burned  El  tha^      We  now  lighted  a  fire  in  the  small  black  lead  furnace 

with^xicea     ^"^®'"  *^>c  platina  tube,  and,  as  soon  as  it  became  red  hot, 

fu.  opened  the  cocks,  and  passed  the  gas  from  No.  1  to  No.  2, 

when  the  charcoal  entered  into  vivid  combustion,  and  heated 

the  platina  tube  white  hot.      The  operation    was  repeated 

many  times  during  6  or  7  minutes,  by  pressing  alternately 

Mo  flash  of      upon  the  glasses  of  the  gasometers.     Not  the  least  flash  of 

li^t  or  appear.  |]g}|^  was  observable  in  the  glass  connecting  tubes  GG,  nor 

tan.  the  smallest  appearance  of  moisture.     The  furnace  being 

removed,  the  tube  was  now  cooled  by  the  application  of  wet 

cloths ;  and  when  all  was  reduced  to  the  temperature  of  the 

room,  we  pressed  upon  the  glass  of  gasometer  No.  2,  so  as 

to  force  all  the  gas  into  No,  1.   The  cock  below  being  closed, 

we  tried  the  tubes,  &c.  and  found  them  perfectly  air-tight. 

We  next  unscrewed  the  tube  and  took  out  the  platina  tray ; 

but  it  only  contained  a  light  white  ash,  somewhat  resembling 

the 
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the  sIiApc  of  the  pieces  of  charcoal,  and  w«igliing  only  *02 
of  a  grain.  On  observing  tiic  register  of  No.  J,  it  indtcatcd 
exactly  ihc  quantity  of  gm  that  we  irt^gnn  with,  so  that  al- 
though 3\9H  gmias  of  chaicoal  had  hecn  tlis4olv<?d«  the  vo- 
lume of  gas  was  unaltered  by  it;  a  circumstance  which  had 
bc<-n  remarked  before  by  Lavoisier,  The  small  receiver  R 
%vus  now  nearly  full  of  mercury;  the  comraunication  uiih 
ihc  gasometer  being  opened,  the  large  glu^s  receiver  was  gon- 
dy  pressed  upon,  until  several  cubic  inches  were  forced 
through  the  receiver  R,  and  tube  K,  in  order  to  cltvar  the 
latter  of  common  air.  Thi^  being  done,  on  trying  o^r  g^ 
with  the  eudiometer  aod  limewater,  56  fiarts  wore  absorbed 
out  of  100.  These  of  course  were  carbonic  acid  gas;  I  he  test 
for  oxigcn  absorbed  41,  and  a  residuum  of  3  was  loft/  which 
was  exactly  what'  we  began  with.  This  ts  a  striking  proof,  that 
noJhing  hut  carbonic  acid  wa*  produced  in  tiio  exp«rimenc. 

lUO;  56::52-00::?i>>lJ. 

Then  25*13  culjic  inches  of  carbonic  acid  gas  were  produced. 

100;  47-26::  29' 13:  1376. 

These  29' J 3  cubic  inches  of  ciirbonic  acid  gas  would  there- 
fore weigh  13*76  grains. 

The  charcoal  weighetl  ati^s. 

The  residual  white  ash       U'OJ 
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Lefi   02  gT.  of 
wliiic  a^he«. 

The  volume  of 
f&i  unaitered* 


Nothing  pro- 
ductffl  tiut  car* 
boaic  act(]  f  4i> 


2913  cub, 

iiKhcs, 


Charcoal  consumed 


^'B^  graiob. 


Tlu^n  if  1376  gniins^thcwelghlof  the  carbonic  acid  produced^ 
^ntain  3*9d  of  chaicoal,  100  grains  m^ist  contain  2S*^* 

Then,  according  ta  this  experiment,  100  grains  of  carI>onic 
acid  gas  contnin  'J8*i)2  charcoal. 

The  gas  before  the  experiment  consisted  of 
Oxigen    50*47  cubic  inches* 
Axotc**     VaG 


52  03 
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After  the  experimenti 
Carbonic  acid     29' 13  cubic  inches. 
Oxigen    ••••     21*34 
Azote 1*56 


52-03 


Now  as  the  volume  of  gas  was  unaltered,  it  will  be  fair  to 
consider  the  quantity  of  oxigen  gas  consumed  as  equal  to  tlie 
carbonic  acid  produced,  or  29*13  cubic  inches. 

100  parts  of    Then,  if  100  cubic  inches  of  oxigen  weigh  33*82  grains,  29*13 

^*by  wd^ht  ^"^*^  *"^^^  ^*^^  ^^'fi^  5-85  grains. 


contain  71*23 
cixigen  gsf, 
28*77  charcoal. 


100:  33*82::  29*13:  9*85. 

The  weight  of  oxigen  consumed  was  therefore  Q'S5  grains. 
Charcoal  consumed    ?  •  •  •  3*98 


Carbonic  acid  from  this  statement  ••   13.83  grains. 
Ditto  by  calculations  on  carb.  acid  gas  1376' 

•07 


Exp.  1.  On 
diamond. 


13*83  :  3*98  : ;  100  :  2877- 
Thus,  calculating  by  the  oxigen  consumed,  100  grains  of  car- 
bonic acid  gas  contain  2877  charcoal. 

First  Experiment  on  DiafJiondm 
Thermometer  56^  Fahrenheit,  barometer  30*20. 
Our  oxigen  was  made  as  in  the  former  experiment;  it  con- 
tained no  carbonic  acid  ;  and,  on  being  tried  with  the  impreg- 
nated green  sulphate,  left  a  residuum  of  3  parts  in  100. 
3'95gTs  Brazil      Having  selected  nine  of  the  clearest  and  most  transparent 
diamond  burn-  Brazil  diamonds,  we  found  they  weighed  3'05  grains.     These 
'  were  ranged  in  the  platina  tray,  wiiich  was  plac('(l  in  tiic  tube, 
and  the  whole  apparatus,  adjusted  as  before,  was  pcrAcily  air- 
tight.    The  quantity  of  oxigen  was  49*84  cubic  inches,  as  in 
the  last  experiment.     The  same  precautions  were  used  to  se- 
cure accuracy  in  the  results  as  in  the  former  expiriinent ;  and 
it  would  only  be  an  unnecessary  intrusion  on  the  time  of  the 
Society  to  repeat  them.    The  platina  tube  was  heated  red  hot, 
and  kept  so  for  ten  minutes  :  during  this  time  the  gas  was  re- 
peatedly 


ed  as  the  char- 
coal. 
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pcfttcdiy  paised  from  one  gasometer  to  the  other;  the  tube  Thecombus- 

ditt  not  become  whUe  hot,  a^s  in  the  experiment  with  charcoal,  * 

because  in  this  case  the   combustion   went   on    more  fclowly^ 

When  every  thing  was  cooled  to  the  temperature  of  the  room» 

the  gas  was  all  passed  into  No,  I,  by  pressing  down  the  receiver 

of  No,  C,  and  the  volume  was  precisely  tiie  wimc  as  when  we 

began  tlui  experiment.     On  drawing  out  the  tray,  we  observed  R*iidaiim  jin 

that  some  of  the  diamonds  were  leduced  to  a  minute  speck,  enameU  "  ** 

find  all  of  them  resembled  opake  white  enamel:  there  was  no 

di!»coi oration  in  the  tray,  nor  an)'  residual  ash  whatever  ;  the 

UJjconjiuracd  parts  weighed  1*46  grains;  the  original  weight 

was   3*95  2  49gr^.coKh 

V4G  *"*'''**• 

consequently    2*49  grains  were  consumed. 


Wo  could  not  perceive  any  dullness  uii  the  surface  of  this  mcr<  No  moMur« 
cury  in  the  gasometers,  or  any  appearance  of  mois*ture,  appeared. 

On  introducing  limewaier  to  100  parb*  of  the  gas  in   the 
eudiometer,  a  dense  white  precipitate  was  formedi   and  36 
parts  absorbed  ;  the  te^t  for  oxigen  absorbed  CO,  and  a  resi-  Re^idnjii  gai 
Uoum  of  4  was  left. 


iiicreUflied   OK 


Correction  for  temperature. 
480)49*84(0-103  49*84 

4  '41  add  for  temp. 


4  di^erenco. 


•412 


50*25 


Correction  for  pressure, 
30  :  30*20  : :  50*25  :  50-58* 

lie  quantity  of  oxigen  al  the  mean  was  50*58  cubic  inches. 
100  :36::  50"58  :  18*20  cubic  inches. 

The  quantity  of  carbonic  acid  ga*  produced  was  18*20  cubic  18?cub.incl». 
.  i-arbnnic  acid 

if^ChCi.  i:roduced, 

100:  47*26; :  18'20:  :  8'CO  grains, 
%60:  2*49  :t  100  :  28 '95. 
Then  100  grains  of  carbonic  acid  ga<»  contain  2S'9^  ^^  «1^«^~  cont&mtfii^ 


Q2 


Calculation 


of  dUmondcJ 
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100  :  33*8^ : :  18*20 :  G*]5  g^nt  of  oxigea  coDsumed 
3*49  grains  of  diamond. 

8-64 
Calcalatiou  by  carbonic  acid  8*60 


•04  difference. 


8*64:  2*49::  100:28*81. 
or  from  the      Thu8»  if  we  calculate  upon  the  oxigen  consumed,  100  grains 
fumed  ^881    ^^  carbonic  acid  gas  contain  28*81  of  diamond. 

Second  Experiment  on  Diamond. 

Exp.  2.  Thermometer  48^  Fahrenheit,  barometer  30*08.     Oxigen 

gas,  made  as  usual,  left  a  residuum  of  3  parts  in  100. 
4;01  gn.  of  Eleven  small  diamonds,  weighing  4*01  grains,  were  put 

At^rry^Af    .     .^^^  ^^  ^^^^^     ^,^  bcgau  with  49'H4  cubic  inches  of  oxigen ; 

and  every  thing  being  properly  adjusted,  kept  the  platina 
tube  red-hot  for  a  quarter  of  an  hour,  and  during  this  time 
the  gas  was  passed  from  one  gasometer  to  the  other,  as  in 
the  former  experiments.  When  the  tubes,  ice.  were  cooled 
down  to  the  temperature  of  the  room,  all  the  gas  was  trans* 
ferred  to  gasometer  No.  1,  and  the  volume  was  exactly 
the  same  as  before  the  experiment.     On  examiniu;^  the  tray, 

•Rtirdy  con«    ^^'  ^^  diamonds  were  entirely  confumed  and  not  a  vestige 

suxned.  left. 

Lime  water  absorbed  57^5  parts  from  100 
The  test  for  oxigen  3J)*5 
Residuum 3 


100 


Correction  for  temperature. 
tiO°  0*103  45)-ft4 

48  12  1-2J 


12diff.  1--23G  add  for  temp.         51*07 


Correction  for  pressure. 
30:  3003::  51*07  :51*.0. 


Tlie 
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The  volurae  of  gus  at  the  mean  was  tlierefore  5l*'20cubic 
Indies. 

100:o:'30  :r  51-20;  39*44. 

bcLi  2<)*44  cubic  Indies  of  carbonic  acitl  inis  were  produced*  ^fo<*«ce4 

^  29-44  cub,  in. 

100  :  47*2G  : :  29*44  :  13*!)1.  ofcafbonic*c*d 

13*91  :  4*01  ; :  100  :  28*82,  ^* 

Tlien,  Jice»)t\lhi^  to  this  expcriineut,  100  gmina  of  carbonic  contAitiia? 
ttnd  contain  2i^'bl  diamond.  ^^^^^ 

Calculation  by  Oxigcii. 
100  :  33*82  : :  "2^*44  : 9'[15  i^^nins  ofoxigen  consumed 
4*01  of  diamond 


Calculation  bv  carbonic  acid  1 3  'y  J 


•05  difi; 


13'0(i:40l  ::  loO  t2S'^2* 

Then,  calculating  by  the  weight  of  oxigen  employed,  100  or,  fromoxi- 
gmins  of  curbonic  acid  contain  t2872  diiiuiond*  ,^^'3^^°'"^"*'^ 

Tiie  jiieci[ntate  141  liine  water  from  tih-  ^b  producfd  in  the  Appeared  to 
combut^ton  of  diamond    appeared  to  us  denser  than  that '>L•«*asiorlttaen- 
ffom  th«'  combustion  uf  charcoal,  [^  Jimcwliter, 

hi  order  to  see  liow  far  the  weight  of  the  precipitate  of  thAU  that  from 
cai'bonate  of  lime  would  a^ree  with  the  results  of  the  fore- 
f^ln;^  cxp^rimentti,  wl-  drew  otf  ^0'5  cubic  inches  of  the  gas* 
wlucli  hud  been  thus  ultereil  by  the  combustion  of  rliamowd 
in  the  last  experimunt,  by  the  register  H,  and  received  it  ta 
tnittles  ftvev  mercim' ;  then  udmitlinij  lime  water,  we  obtained 
a  co|tioua  precipitate  of  carbonate  of  lime,  which,  bein^ 
dri^tl  at  the  temperature  of  512^  Fahrenheit,  weighed  12 
grains. 

But  as  the  *20'5  cubic  inches  require  the  same  corrections 
to  briniLj  them  to  the  mean  teraperulure  and  pressure;  we 
&ay,  a»  ibc  actual  volume  lA^  all  the  gui*  ii*  to  itf*  correction, 
no  is  the  quantity  drawn  off  to  that  which  it  would  have  been 

,  the  mean : 

r84  ;  51*20  :  :  iiO*50  r  5l*06,  the  volume  after  the  correc- 
tions were  made* 

Then, 
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Then,  to  find  how  much  carbonic  acid  was  contained  in 
these  21*0(>  cubic  inches,  we  state  it  thus:  As  the  total  quan- 
tity of  gas  after  the  experiment  is  to  the  total  weight  of  car- 
bonic acid  gas  found  by  calculation,  so  is  the  quantity  of  gas 
experimented  upon  to  the  weight  of  carbonic  arid  gas  which 
it  ought  to  have  contained, 

51-20 :  13-91  : :  21-06  :  573  grains. 
Every  100  grains  of  precipitated  carbonate  of  lime  con* 
tain  44  grains  of  [carbonic  acid ;  1:2  grains  were  procured  in 
our  experiment.         100 :  44  : :  12  :  5*28 
The  weight  of  Therefore  the  carbonic  acid  contained  in  our  precipitate  of 
^^!rf*n«rit^'*  grains   weighed   5*28;    by  calculation  it  should  have 
with  the  fore-    weighed  5*7^;  this  is  as  near  as  we  had  a  nght  to  expect 
Koiiig  reaulu.   ^^^^^  ^j^^  difficulty  of  collecting  the  predpitate. 

Stone  Coalm 

ExDcriment         Upon  the  suggestion  of  our  mutual  friend  Professor  Davy, 
with  Welch     we  uext  examined   the  results  of  the  combustion  of  stone 
stone  coal.       ^^|  ^^^  plumbago;  thermometer  57**  ^Fahrenheit,  barome« 
ter  29-65. 

The  stone  coal  from  Wales,  employed  by  maltsters,  is  well 
known  to  contain  little  or  no  maltha,  or  mineral  pitch,  and 
to  bum  without  flame. 

A  portion  of  this  coal  was  placed  under  sand  in  a  crucible, 
A  grf.  charred   *"*^  exposed  to  a  strong  heat  for  one  hour ;  4  grains  of  it  thus 
and  then  bum-  prepared  were  put  into  the  tray:  our  oxij^en  left  a  residuum  of 
5  parts  in  100,  and  we  began  with  49*84  cubic  inches  as 
usual.      The  tray   being  placed  in  the   platina  tube  was 
heated  to  redness  for  about   10  minutes.     When  the  gas 
was  first  passed,  we  thought  we  saw  a  flash  in  the  glass 
tubes.     On  sufTering  the  whole  to  cool,  the  quantity  of  gas 
still  remained  the  same,  and  the  tray  being  drawn  out  con- 
tained only  *5  of  a  grain  unconsumed.     From  the  gas  thus 
4  gr.  residuum,  charged  with  3*5  grains  of  coal. 

Residual  gai  Lime  water  absorbed  53  parts  from  100. 

mcrtased  Oi  The  tests  for  oxigen  39 

Residuum •  •     8  or  an  increase  of  3. 

100 

Correction 
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Correction  for  temperuture* 

OlOJ  49.84 

3  -30 


:i  <liE  0-309  fidd  for  temp.        50*14 


Correction  for  pressur^» 
30:29-65  ::  50*14  :  49'55. 

TTie  quantity  of  oxigen  at  the  mean  was  tlierefore  A9*55  cu- 
bic iDched, 

100  ;  53  : :  49*55  :  26-26. 

Cousei|uently  26*20  cubic  inches  of  carbouic  acid  gas  were  26-26  fubk 

produced.  ^"fl*  carbomc 

acid  ga*  produ* 

100  :  47'26  : :  20-26 :  12*41  grains.  ced, 

12-41  :3"50  ::  10O;28-20. 

Tlien,  according  to  this  experimeuU  100  grains  of  carbonic  f2aij'^"^ii 
iicid  gas  contain  28*20  of  coal. 

Calculation  by  oxigen. 
100 :  33*82  : :  26*26  ;  S'BS  grains  of  oxigen  consumed. 
3*50  coal 


12-38 

Icuktion  by  carbonic  acid 
by  oxigen 

12*41 

12*38 

difference 

-03 

Here,  contrary  to  what  happened  in  other  experiments,  the  or,fromMtifeii 
calculation  by  carbonic  acid  rather  exceeds  that  by  oxigen  :  "^s:;?.      ' 
12-38:3*50  ::  100:29*27. 

Calculating  therefore  by   oxigen,  100  grains  of  carbonic 
acid  contain  28*27  of  coal. 

Experiment  icith  Phmhago* 

Themionieter  44^  Fahrenheit,  barometer  29'94.  F^tp.  with 

Four  grains  of  phimbago,  from  A  very  fine  specimen  be-  4  ^^^ 

longing 
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left  •S  gr.  of 
oxide  of  iroDt 


Rendinl  gas 
iiicrrued'Ol. 
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longing  to  Dr.  Babingtou,  were  put  into  the  tray.  Our  oxi- 
gen  left  a  residuum  of  2  parts  in  100,  and  we  began  with 
40*B4  cubic  inches.  The  tray,  with  its  contents,  being 
placed  in  the  platina  tube,  was  heated  to  redness  for  a  quar- 
ter of  an  hour,  and  the  gas  made  to  pass  over  it  several 
times.  When  all  was  cool,  the  original  quantity  was  neither 
increased  nor  diminished,  and  on  withdrawing  tlie  tray  we 
found  only  '2  of  a  grain  of  oxide  of  iron ;  so  that  tliis  spe^ 
cimcn  of  plumbago  contains  only  5  per  cent  oxide  of  iron. 
Tlie  gas  being  now  examined. 

Lime  water  absorbed  55  parts  from  100 
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Residuum 3or  an  increase  of  1  per  cent. 

100 


Correction  for  temperature. 

eo^ 

0103 

49*84 

44'> 

16 

1-64 

16  diff.  1-648  add  for  temp.        51-48 


S8  ft^  cubic 

inches  of  car-   Juc(>() 

bonic  acid  gas 

produced, 

containing 

•2846of  caf 

bon. 


Correction  for  pressure. 
30:29*94  :  :  51-48  :  51*37. 
The  quantity  of  oxigen  at  the  mean  would  be  51*37  cubic 
inches. 

100:55  ::  51*37  :28'25. 

Therefore  28*t25  cubic  inches  of  carbonic  acid  gas  were  pro- 


100  :  47*26,  : ;  28-25  :  13-35  grains. 

13-35  :  3-8  : :  100  :  28-46. 

Then,  according  to  this  experiment,  100  grains  of  carbonic 

acid  contain  28-46  of  the  carbonaceous  part  of  the  plum* 

bago. 

Calculation  by  oxigen. 
100  :  33-82  : :  28-25  :  9*55  grains  of  oxigen 
consumed     3-80  plumbago. 

13-35 
Calculation  by  carbonic  ncid  13.35 


nrst 


on  THC  i^uAXTrrr  or  caruois  i^  carbohic  acw* 


First  Ejcperlmcui  on  animul  ChareouL 

Tlicrmometer  60^  Fahrenheit,  barometer  30'23*  Exp- 1.  On 

Muscular  fibre  dIsttUed  in  a  canted  gla^o  retort  l^iii  a  coii 
black  rtUining  coal,  4  grains  of  which  were  put  into  the  tray.  4  graiosfrom 
ilhxT  oxigeu  lei\  a  residuum  of  2   jiarts  in  100,     The  tray  J^'u^^^^i^r fibre. 

'  uod  its  contents  being  placed  iu  the  platiofi  tube,  was  heated  , 

to  redness   for    i3   mtnttteii.      The  first  time  the   gas  wa^  Lnmbent 
pflLSsed,  a  lambent  flame  tilled  the  whole  length  of  the  gWs  * 

'tube,  and  the  gas  became  turl>id  or  milky.     It  was  passed  imbid. 
frei|uently  through  the  heated  tube,  but  we  observciJ  no  re* 
petition   of  the  flushc^^.     Hence  we  conjecture  that  if  the 
diamond  had  contained  Itidroijen,  we  ^^hould  probably  have 
had  a  similar  appearuvice.     After  the  expcnmcnt  all  the  ap- 
paratus waji,  as  usuaK  perfectly  tight,  and  the  volume  of 
^»  unaltered.      On  examining  the  platina  tray  a  minute  Saline  ift&H<t^ 
portion  of  charcoal  remained,  and  a  quantity  of  saline  mat*      ^ 
ter  adhered  to  it  60  Hrmly,  that  it  became  difficult  to  ascer- 
taiu  the  quantity  of  carbon  contiutiied,  and  we  forebore  to 
nke  the  calculation  ;  we  however  examined  the  gas. 

Lime  water  absorbed  40  parts  from  100 
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Re:»iduu  ui   •  •      d  or  an  increase  of  4  per  ct.  Residual  ps 

. incira&ed  *04, 

100 


Second  Kxjteriment  ojt  animal  Charcoal, 
Thermometer  5J)'^  Fahrenheit,  barometer  ^29*45,  Fjeo.  ?  On 

Home  of  the  animal  charcoal  u{  the  last  experiment  was  ao'mal  taiir- 
lieated  to  redness  under  sand  for  one  liour.     four  grains  ^*^  ' 
were  placed  in  the  platina  tray ;  and  as  we  were  so  much 
embarrasti^d  in  the   la^t  experiment  with  the  saline  matter 
filiich  adhered  to  the  tray,  we  exactly  balanced  it  with  ita 
contents.     Our  oxigen,  marie  as  usual,  le(\  a  ret^iduum  of  "^ 
jiart*  iu  100,  and  we  began  with  4fJ'l?4  cubic  inches.     When  FUihtsiol 
f.  thing  watj  adjuhtcd,  and  thi?  platina  tube  red  hot,  on  ligb'» 
lot;  the  oxigen,  flashes  resembling  lightning  ran  along 
the  glii«»  tube ;  and  thi»  wiii»  re|K?;Lted  S  or  6  titne»»     The  q^.  ^^^^^ 
whole  of  the  ga^  becauie  rery  cloudyp  ei^biblting  %  turbid 

milky 


S34  OV  tHB  QnAKTITT  OP  CARBOV  IN  CAltBOXIC  ACtD* 

tnilk^  appeamnce.  The  tabe  was  rendered  white  hot  by  the 
combustioD  of  the  carbonaceoas  matter  in  oxigen.  Tiie  fire 
was  kept  up  about  8  initiuteflt  and  the  gas  passed  several 
times.  When  all  was  cool,  we  could  observe  no  alteration 
in  the  volume  of  gas  by  the  register.  The  tray  contained  u 
mixture  of  salts;  and  being  weighed,  was  lighter  by  3"2 
Kesiduum  '8  grains.  This  loss  wns  not  wholly  carbon,  for  it  is  well  known 
C*  that  animal  substance  contains  a  variety  of  salts,  as  phos* 

phates,  muriates,  &c.  some  of  which,  though  not  volatile  in 
a  low  red  heat,  might  be  decomposed  and  dissipated  in  the 
intense  white  heat  produced  by  the  combustion  of  the  car- 

Slighi  efflorcs-  ijunaceons  matter  in  oxic^eii ;  and  we  aocordiujjly  found  the 
C€nce  oil  the  r»      »  n  j    ^ 

interior  of  the  internal  parts  of  the  gasometers  and  tubes  very  slightly  co- 
apparatus,        vered  with  a  sort  of  efflorescence.     On  examining  the  ga» 
after  the  experiment. 

Lime  water  absorbed  41  parts  from  100 

The  tests  for  oxigen     55 

Residnal  ca?  Kcbiduum •  •     4  or  an  increase  of  2. 

increased  '02.  

100 


Correction  for  temperature.  , 

6'0»  49*84 

^9  *  1 0  add  for  temp. 

1  diir,  or  0-103  49*94 


Correction  for  pressure. 
30  :  29*45  : :  49*94  :  49*03. 

The  quantity  of  oxigen  at  the  mean  would  therefore  be 
49*0%>  cubic  inches. 

100:41  ::  49*02  :  20-09 

Carbonic  acid  The  carbonic  acid  gas  produced  was  therefore  20*09  cubic 
gnsproduciKl    Jnches. 
•JO  09  cub.  ii>.  '"^"^^• 

100  :47*2C::  20-09: 9-49 
and  this  carbonic  acid  weighed  9*49  grains. 

Now  the  coal  in  the  tray  had  lost  3*2  grains ;  but  as  the 
whole  of  this  was  not  carbon,  but  part  of  it  volatile  saline 

matter. 
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'  matter,  &c*  we  almll  endeavaur  to  estimate  Uie  carbon  by 
the  eKperimint  on  pfumbagfi.  Whem  U"35  gmuis  of  car* 
booic  aicid  couUined  3^S0  gruius  of  carbotii 

13 '35  : 3-BO  : :  9M9  :  270. 
tTlie  quantity  of  carbonic  acid  produced  in  this  experiment,  Conta!nini|;  ?'f 
ItbcMpfore,  contained  '^'/O  g^ruius  of  carbon* 

\jos%       3*20 

Carbon  2'70 


gri  ofc4}t>ulu 


leaves      *50  for  volatile  saline  matter,  &p* 


So  that,  this  biding  granted,  the  present  experiment  agrees 
with  the  foregTiiug. 

I  ft  two  of  our  li  lit  experimenta  with  box- wood  charcoal, 
thecalculattoris  gnve  us  in  one  ease  39*7^  parts  of  carbon  in 
100  of  carbonic  acid,   and  the  other  3D'<58;  but  we  were 
P4>t  then  fully  aware  of  the  absorption  of  water  by  charcoal, 
which  rendered  the  quantity  of  real  carbon  employed  less 
than  Indicated  by  the  weight,     Abo  in  another  experiment, 
in  which  4  grains  of  diamond  were  consumed,  the  calcula- 
tion gave  us  ^9*96  per   cent  of  diamond  in  carbonic  acid ; 
but   apprehending,  that  a  sliglit  decree  of  inaccuracy   had 
I  crept  into  this  experiment,  we  have  not  detailed  it  with  the 
I  Test ;  but  we  have  thought  it  nght  to  give  a  simple  statement 
&f  miitters  of  fact ;  in  no  one  instance  have  we  endeavoured 
hio  strain  or  accunvniodate  these  to  sjuit  any  particular  theory, 
[being  fully  aware,  that  every  experiment,  carerully  made  and 
faithfully  recorded,  will    remain  an  immutable  truth  to  the 
g!nd  of  time,  while   hypotht'^es  are  constantly  varying,  and 
[even  the  rno^t  bt*autifnl  theories  are  liable  to  change* 

The  experimenta  above  rHated  give  us  the  following  results. 
By  C4rbrmic  acid.  Bj  oxigen. 

Box- wood  charcoal  •  •  2^9^  '2t*77 

l??texpt,  diamond  *  •  •  •  ^S*95  29 '8 1 

Ud  expt,  diamond  •  •  •  -  29"82  fi8'73 

Stone  coul • .  •  I^^^t)  28*27 

Phimbago ,*.  sy4(i  23'4<# 


Matter  volttK  J 
lized  *b  gn* 

In  some  rzpe* 
rtmenti  quan- 
iily  of  carboa 
apparentlf 
greater. 


Table  of  r«- 

iults. 


5)143  35  5)I4J03 


llicnn       iiS'G? 


.2h*(jO 


Hence. 
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100  grs.  caibo-  Hence  we  conclude,  that  100  (pnins  of  carl>oriic  acid  con- 
ttin"Sc of"  **''^  2f^'0o  of  carbon,  whicli  docs  not  ppreatly  differ  fron*  the 
carbon.  resalts  of  the  ex|>erinients  of  Smithson  1  ennant,   Esq.  on 

the  nature  of  diamond.     See  Pliil.  Trans.  1797- 
Mr.  Tennanfs      This  gentleman   made  his  experiment  in   the  following 
♦xperinujnto     manner.     A  quarter  of  an  ounce  of  nitrate  of  potash  was 
rendered  somewhat  alkaline  by  exposure  to  hejit,  in  order 
that  it  might  more  readily  absorb  carbonic  acid  ;  it  was  then 
put  into  a  gold  tube  with  jf  grains  of  diamond,  and  being 
subjected  to  heat,  the  diamond  was  converted  into  carbonic 
acid,  by  uniting  with  the  oxigen  contsiined  in  the  nitric  acid. 
The  carbonic  acid  thus  productxl  ccmibined  with  the  potash, 
and  on  |)onring  a  solution  of  muriate  of  lime  into  a  solution 
of  this  salt, he  obtained  a  precipitate  of  carbonate  of  lime, 
.this,  being  decomposed  by  muriatic  acid,  gave  as  much  car- 
bonic acid  gas  as  occupied  the  space  of  10*1  ounces  of  wa- 
ter.    The  thermometer  was  at  55**  Fahrenheit,  the  barome- 
^   ter  29*80.     In  a  Bccond  experiment  he  procured  a  larger 
quantity,  or  equal  to  10*3  ounces  of  water. 
gaTeX7or27*8.      If  we  therefore  consider  an  ounce  of  water  as  consisting 
of  480  grains,  and  a  cubic  inch  of  water  equal  to  253  grains, 
and  then  make  the  proper  coiTections  for  temperature  and 
pressure,  one  of  his  experiments  will  give  about  27  percent, 
the  other  about  27*80  for  the  carbon  hi  carbonic  acid,  which 
is  soniLwhut  less  than  our  estimate ;  but  the  difference  may 
easily  be  accounted  for,  from  the  different  methods  employed. 
Guytoji'scx-        The  experiments  of  Guyton,  as  detailed  in  the  Annates  de 

!oiiTil.,I'l  <^'/""">-  *•"'•  "^^"^^  P»Ke  76,  are  liable  to  very  strong  objec 
%>u.  tions  ;  but  at  the  same  time  the  candid  manner,  in  which  he 

has  related  every  cironn; stance,  merits  considerable  praise. 
It  is  impossible,  however,  not  to  observe,  that  the  quantity  of 
gas  before  and  after  the  experiment  could  not,  from  the 
construction  of  his  aj>paratu8,  be  very  rigorously  ascertained. 
VVe  object  also  to  nitrous  gas  as  a  test  for  oxigen ;  and  as  it 
is  aokiiowledj:*  d,  that  the  wooden  support  mcluded  in  the 
oxigen  gas  tuck  tire,  the  product  of  carbonic  acid  must  have 
been  iulluenced  by  it ;  so  that,  if  no  chance  of  errour  had 
exist^.d  ill  estimating  the  carbonic  acid  gas  from  the  residuum 
litter  bav\  tic  water  hud  absorbed  a  part,  still  the  resultwould 
i.ot  have  been  satisfactory. 

The 


EXTINCT  VaiXAHO   IK    BRtTAlK.  45/ 

The  exprflmpnta  wliich  we  hmvc  had  the  honour  of  laying  n.-o^iai  con- 
erforethi^  Society  prove  jjeverai  important  ^>oiijtii: 
Ut*    Thttt  the  ettiiDute  given  by  Lavomcr,  of  i55i  pttrt>  of  l.avowkr's  cf- 
tarbon  in  every  100  pivU  4>f  carbonic  ftf  id,  in  vory  "^*"^J  c^^t!*      ^ 
orfect;  the  mean  of  our  expertineiits  makes  tt  2R'(50. 
!ld1y.  Thot  the  diamond  is  pure  carbon;  for  Irad  it  ron-  Diamond  puf« 
«5y  notiihltf   proportion  of  hidro^en,  it  muHt  Imve  caLrbon, 
1  discovered,  either  by  defonatinsf  with  the  oxigen,  as  in 
\  case  of  animal  eh&reoal,  or  by  diminishing  the  quantity 
>f  oKig^n  gaii, 

;idly.  I'hut  well  bnrnt  charcoal  contains  no  sctwible  qiinn-  Ff*^h  charcod 
tity  of  hidri>'^'en;  but  if  ex[Mj>»ed  to  the  air  for  a  few  honrs  it  C'litAini no lu- 
bsorbs  moisture,  which  rendtTS  the  results  uncertain,  ^^^ 

4tiily«  That  charcoal   can  no  longer  be  cotiMdrred  as  an  Charcoal  n 
[oxide  of  carbon,  because,  when  proper Uj  prepared^  it  requires  *''''**^- 

^nite  as  much   oKigen  for  its  combustion  a^  the  diamond. 
r7lus  is  also  the  ease  with  stone  coal  and  plumbago. 

6thfy.   ft  sppeurH  that  iliamond  and  alt  curhonQrcous  ^ub^  Carbonno« 
iMauces  (as*  far  as  our  present  methods  of  analysis  are  capable  J*,*^  *^ij*t^the 
\pl  deznonst rating  their  nature)  differ  prmcipally  from  each  ai^ugAi^aa- 
other  m  the  slate  of  as:i^cs^tion  of  their  particles,     IJerthol- 
letbas  wfll  rcniark^xl,  tlmt  in  proportion  its  thU  is  stronger, 
4iecompositiou  is  more  difficult :  and   hence  the  variety  of 
tempefature^  required  for  the  combustion  of  diffcrOnt  inflam- 
mabte  sublet anci-t^. 


IX- 

nl  of  an  eitinct  Volcano  in  Britain,     CQinmnnlcated  by 
Mr.  Donovan. 


R.  Donovan  announces  some  particulars  of  an  extraor-  Cutter  Idrafof* 
^hary  nature  to  the  scientific  world  respecting  one  of  »he  "|^^'3^*^^*^** 
Cambrian  mountains;  which,  from  the  result  of  atteittive 
prradon,  and  indubitable  evi<ieuce»  he  endeavours  to  de- 
tistrute  moat  ba%i:  been  at  some  remote  peiiod  a  volcano 

of 
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of  immense  magnitude.    The  mountain  alluded  to  is  Cader 
Idris,  situate  in  the  county  of  Merioneth,  which  in  point  of 
size  is  esteemed  the  most  considerable  in  the  principality  of 
Walesy  Snowdon  alone  excepted. 
Fint  noticed         The  reraarkuble  appearance  of  this  stupendous  mountain 
^«^-f^-!l^  attracted  the  attention  of  Mr.  Donovan  about  seven  years 
ago.  ago.     He  wa«  then  led  to  consider  from  a  variety  of  circum- 

stances, that  the  ori^nal  form  of  the  mountain  must  have 
undergone  very  material  alteration,  occasioned  as  he  con- 
ceived by  the  powerful  effects  of  the  volcanic  explosion  ;  but 
his  remarks  were  not  sufficiently  precibC  to  authorise  the  as- 
sertion. Since  that  period  he  has  examined  the  mountain 
in  a  less  cursory  manner,  more  especially  in  the  summer  of 
1807»  when  he  wub  at  full  leisure  to  devote  some  time  to  this 
I  interesting  aubject  of  inquiry,  and  his  observations  in  the 
latter  instance  tend  entirely  to  confirm  the  idea  first  sugf 
Proofs  in  vol-    gested.     In  sup[>ort  of  tliis  opinion  Mr.  Donovan  has  now 

ranic  proHuc-    ^dded  to  his  museum  abundant  examples  of  difierent  kinds 

tiorik  collected     «  ,  .  . 

there  In  1807.  of  lava,  pumice,  and  other  volcanic  matters  of  the  most  uue« 

quivocal  character,  collected  by  himself  from  the  sides  and 
baae  of  tlie  mountain  ;  and  also  a  suite  of  the  remarkable  and 
singularly  formed  columnar  crystals  t^f  baisalt,  that  are  scat- 
tered in  profusion  about  the  loftiest  bummit,  and  cliffs  sur- 
rounding tlie  crater. 
Appearance  df  Tiic  general  aspect  of  this  crater  is  exactly  that  of  mount 
ilie  crater.  Vesuvius,  except  that  one  of  its  sides  is  broken  down,  by 
which  means  the  abyss  of  this  funnel-shaped  excavation  is 
more  completely  disclosed  than  in  the  Vesuvian  mountain  ; 
and  it  this  side  of  Cader  Idris  \Nliich  affords  the  most  illus- 
trative examples  of  ])orous  stones,  these  forming  immense 
beds  on  the  declivities  a  few  inches  only  in  many  instances 
below  the  suri'ace  of  the  earth.  A  number  of  these  porous 
stones  lately  found  in  this  spot  by  Mr.  Donovan  exhibit  evi- 
dent marks  of  strong  ignition  and  vitrification,  some  are  re- 
dnced  to  the  state  of  slags,  while  others  have  all  the  cellular 
appearance  and  lightness  of  pumice. 
Thecrat^  AVithout  entering  upon  any  discussion  as  to  the  relative 

formed  by  an    merits  of  the  neptunian  and  vulcanian  theories,  it  must  be 
Lwer*^*  admitted,  that  the  agency  of  water  might  have  contributed 

materially  to  affect  those  changes  in  the  primitive  form  of  the 

Cader 
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^iuler  Idris   luouiitain,  winch  Imre  evidently  taken  |jlacc.> 
^ut  with  respect  to  the  crater  itseir,  this  appears  very  clearly 
have  derived  its  origio  from  the  violeoce  of  un  expUmon 
iptvnrds,  ill  whic^h  a  very  conHiderahle  portion  of  the  hi^itest 
aiiiciice  was  t(»ru  from  itii  native  bed  of  rocks,  and  thrown 
fto  a  con.Hid».rJibie  fieight  over  the  other  piirts  of  the  moun- 
ain.     In  eontirmation  of  this  suggesitioa  it  hiiould  be  men- 
lioDed,  that  the  summit  of  the  mountaio  is  covered  with  an 
{minciise  wrecli  of  the  stones,  ejected  as  it  is  presumed  from 
the  cmter  ut  the  time  of  this  explosion  ;  it  would  be  difficult 
iherwise  to  account  for  the  vast  profuijlon  of  those  s^tones 
Isciittereil  in  all  directions  about  the  loftieBt  elevattons,  and 
[ivhich,  from  the  confuted  manner  in  which  they  arc  dis- 
persed, mQ(»t  have  been  throNvn  into  their  present  situation  by 
do  small   violence.     Myriads  of  these  stones  have  borne  a 
gular  crystaUized  form,  though  from  their  great  bulk  and 
rcight  they  have  for  the  mo»t  part  suffered  material  ijijury 
I  the  general  convuUion^     The  usual  length  of  the^e  crys- 
tals is  from  three  to  six  or  ten  feet  in  leo^h  :  some  measure 
E€Vtm  fifteen  or  twenty,   and  one  in  pariicular,  which   Mr. 
Donovan  has  seen,  was   twenty-two   feet  three  inches  long. 
they  are  however  slender  in  proportion  to  the  lenj^h, 

The  substance  of  these  crystals  is  of  the  busah  kind,  and 
corresponds  ver}'  nearly  with  some  varieties  of  the  '•  l^ve 
itrphyrt'^  of  Etua  described  by  Dolomieu,  and  Faujus  de 
it.  Fond;  and  in  the  form  of  its  crystals  agrees  with  others 
pf  the  Imaltcs  prismatique  of  the  last  author.  In  the  nefi* 
|unian  theory*  it  is  nut  indeed  admitted  osa  basalt,  but  us  a 
porphyry  argil.  It  is  the  porphir'schieftr  of  Werner,  and 
orpliyry  slate,  or  cjinkstone  porphyry  of  JamieKon. 
The  suite  of  these  stupendous  crystals,  which  Mr.  Dono- 
^n  collected  from  the  summit  of  Cader  Idris  lust  snuimer^ 
|nd  has  lately  added  to  his  museum,  consists  of  a  small  tri* 
flurnti  about  eighteen  inches  in  leug^th  ;  a  tilrahedral 
ff  iuucii  supenor  size;  an  interciitin;^  portiotj  of  a 
eotugonal  eotnmn,  and  another  of  the  same  tijL^ure  about 
bur  feet  in  length,  and  having  the  termination  of  the  crys- 
it  complete,  'i'he  latUr  in  estitnated  at  about  ^ive  hundred 
reij^ht,  but  this  is  still  exceeded  by  another  of  a  somewhat 
upres?t»'t3   l»t'oiL;unal  figure  with  an  oblique  lerUiiuation* 

The 
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The  whole  of  these  are  very  perfect,  and  extremely  well  de- 
fined* 

Lambeth,  Feb.  22(L  1 808. 


SCIENTIFIC  NEWS. 

Tfew  mode  of  preparing   Calomel, 

JL  HE  object  of  this  process,  invented  by  Mr.  Joseph 
Jewel,  is  to  produce  a  calomel,  that  shall  always  be  in  the 
state  of  an  impalpable  powder.  In  the  common  mo<le  this  is 
effected  by  grindinj^,  or  trituration,  which  is  liable  to 
be  negligently  performed  J  and  Mr.  Jewel,  to  prevent  all 
danger  of  this,  endeavours  to  obtain  it  in  a  powder  uniformly 
fine,  by  a  particular  manipulation  in  the  last  sublimation  of 
the  calomel,  which  he  describes  as  follows. 

I  take  calomel  or  mercurius  dulcis,  broken  into  small 
pieces,  and  put  it  into  an  earthen  crucible  of  the  form  of  a 
long  bowl,  so  as  to  fill  about  one  half  thereof.  I  place  the 
crucible  on  its  side  in  a  furnace  provided  with  an  qpeniug, 
through  which  the  mouth  of  the  crucible  projects  al>out  an 
inch.  I  then  join  to  the  mouth  of  the  crucible  an  earthen 
ware  receiver,  having  an  opening  at  its  side,  to  reccnre  the 
open  end  of  the  crucible.  This  receiver  is  about  half  filled 
with  water.  I  lute  the  joint  with  a  mixture  of  sand  and  pipe 
clay.  The  receiver  has  a  cover,  which  cover  has  a  side  con- 
tinued upwards  for  containing  water,  witli  a  chimney  or  tube 
in  it,  to  allow  the  escape  of  steam  from  the  water  below,  I 
then  apply  a  fire  around  the  crucible,  sufficient  to  raise  tlie 
calomel  in  A'apours,  and  forced  it  through  the  mouth  of  the 
crucible  into  the  receiver;  where,  by  the  water  while  cold, or 
assisted  by  the  steam  when  it  becomes  hot,  it  is  instantly 
condensed  into  an  impalpable  powder,  possessing  all  the 
qualities  of  calomel  in  its  most  perfect  state.  The  calomeli 
when  thus  prepared,  is  purer,  whiter,  and  more  attenuated, 
than  that  obtained  by  grinding.  It  is  proper  to  wash  the 
product  over  with  water,  before  it  is  dried,  to  rid  it  of  any 
coarser  particles,  which  may  form  about  the  mouth  of  the 
crucible. 
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ARTICLE  1. 

0»  th€formmtiQn  ofihe  Bark  of  Tfw«.     In  a  LtticrfrimT.  A. 
Kici«iiT|  Esq,  F,  R.  S*  to  thr  Right  Hon&urablt  Sir  Jat£?B 

Mif  D*AJi  Sir, 


jfiN  extiaorrfinftry  iliversity  of   opmiati  appears  to  have  vatiouj 
previiHcd  among  nau«rali5ts,  respecting  the  production  and  ^P*'"?^* '^ 
iut}s<;(]uent  state  of  the  hark  of  trees*  moducUooof 

Aecurding  to  the  theory  of  Malpighi,  the  cortical  suh-  t^^k. 
stance,  which  is  annually  generated,  derives  Its  origin  from 
the  older  bark ;  and  the  interior  part  of  this  new  substance  is 
mnnually  transmuted  into  alhurniim  or  sap  wood;  whiUt  the 
ifxterior  part,  becoming  dry  and  lifeless,  forms  the  exterior 

'covering or  cortex. 

The  opinions  of  Grew  do  not  appear  to  differ  much  from 
those  of  Malpighi ;  but  he  conceives  the  interior  bark  to  con-  ' 

^aist  of  t^vo  di^Dnct  suJbstances,  one  of  whicb  becomes  albur- 

«  Plulcw.  Tru.  «or  1^06,  Pajt  1,  p.  lOd.     Sir  Gii^{tej  Qo^k^H  pAA 
I  for  1^06  vras  adjudged  to  Mr.  Ktiigbt  for  hu  vsuiotts  papen  oo 
tiget&tion  priatcd  iu  ihs  Fb  L  Tqia» 
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num,  whilst  the  othejr  remains  in  the  6t4te  of  bar^ :  he,  how* 
ever,  supposes  the  insertments  in  the  wood,  the  '^-«triculi''  of 
Malpighi,  and  the  ^*  tissu  cellulaire'*  of  du  Flamel,  to  have 
originally  existed  in  the  bark. 

Uales  on  the  contrary  contends,  that  the  bark  derives  its 
existence  from  the  alburnum,  an^  that  it  does  not  undergo 
any  subsequent  transformation. 

The  discoveries  of  du  Hamel  have  thrown  much  light  on 
the  subject;  but  his  experiments  do  t\qt  afford  any  conclu* 
sive  result,  and  some  of  them  may  be  adduced  in  support  of 
either  of  the  preceding  hypotheses:  and  a  modern  writer 
(Mirbel*)  has  endeavoured  to  combine  and  reconcile,  in 
some  degree,  the  apparently  discordant  theories  of  Malpighi 
and  Hales.  He  contends  with  Hales,  that  the  alburnum 
fives  existence  to  the  new  layer  of  bark ;  but  that  this  bark 
subsequently  changes  into  alburnum,  though  not  precisely 
in  the  manner  described  by  Malpighi. 

So  much  difference  of  opinion,  amongst  men  so  capalile  of 
observing,  sufficiently  evinces  the  difficulty  of  the  subject  they 
endeavoured  to  investigate :  and  in  a  course  of  experiments^ 
irhich  has  occupied  more  than  twenty  years,  I  have  scarcely 
lelt  myself  prepared,  till  tbe  present  time,  even  to  give  an 
opinion  respecting  the  manner  in  which  the  cortical  substance 
is  generated  in  the  ordinary  course  of  its  growth ;  or  ie|nro- 
duced,  when  that,  which  previously  existed,  has  been  taken 
off. 
3uk  oi  soma       I^u  Hamel  has  shown^  that  the  bark  of  some  species  of 
JoMd*^'^      trees  is  readily  reproduced,  when  the  decorticated  surface  of 
the  alburnum  is  secluded  from  the  air;  arid  1  have  repeated 
similar  experiments  on  the  apple,  the  sycamore,  and  other 
trees,  with  the  same  result;  I  have  also  often  observed  a  si- 
milar reproduction  of  bark  on  the  surface  of  the  alburnum 
of  the  wych  elm  (ulmus  montana)  m  shady  sUuatifmt^  when 
apptrently       Bp  covering  whatever  was  applied.     A  glareous  fluid,  as  du 
Jwa  the  al»     Hamel  has  stated,  exudes  from  the  surface  of  the  alburnum : 
this  fluid  appears  to  change  into  a  pulpous  unorganised  mass, 
which  subsequently  becomes  organised  and  cellular ;  and  the 

•  Traits  d'Anatomif  et  de  Fhjstologte  vf^etale. 

matter. 
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matter,  wbich  eoten  into  the  compositioii  of  this  cellular 

substance,  b  evitk  ntly  derived  from  the  alburnum. 

Th4?«e  fiiccs   are   therefore   extremely   favourable   to   the 

theory  o\  Hales ;  but  other  facts  may  be  adduced,  which  fire 

fcarcely  consbteni  with  that  theory. 

The  internal  stirface  of  pieces   of  bark,   when  tietac'jed  TntemiUur- 
,  ,     ,        ,,  >  I    I    (  -J  faceof  tHcb»rk 

from  contact  with  the  alburimm,  provided  tiiey  remain  unjt^d  ,t^tlf»cii«TAtfs 

to  the  tree  at  iheir  u[^>fi(T  ends,  much  more  readdy  gener  'te  U mo™ rBadiij, 

a  new  bark,  than  the  albunium  does  under  i^imdar  circum^ 

stances:  a  similar   fluid  exudes  from  the  surfaces  of  btnh, 

aiid  the  same  phenomena  aie  observable  in  both  cases.     The 

cellular  substance,  however,  which  is  thus  generated,  though 

it  presents  every  external  appearance  of  a  perfect  bark,  is 

intcnially  very  imperfectly  organi2od;  and  Hie  vesjicb  which 

contain  the  true  sap  in  the  bark  are  still  wanting;     nd  I  C^ureof  tbt 

have  found,  that  these  may  be  made*  by  appropriate  manage-  JJS^^i«, 

ment,  to  traverse  the  new  cellular  substance  in  almost  any 

direction.     When  1  cut  off  all  communication  above,  and 

OD  one  side,  between  the  old  bark  and  {hat  substHnce,  1  ah- 

served)  that  the  vesseU  pr«jceeded  across  it,  from  the  old  bark 

on  the  other  side,  taking,alwnys  in  a  greater  or  les%  degree  an 

inclination  downwards;  and  when  the  cellular  substance  re- 

Aiained  united  to  the  biuk  at  its  upper  end  only,  the  veaseb 

descended  nearly  perpendicularly  down  it;  but  they  did  not 

readily  atcatd  into  it,  iv/ten  it  -was  cmntcicduUh  the  bark  at  it 9 

timer  extrefnitt/  only;  the  result  of  similar  experiments,  >*hen 

made  on  different  species  of  trees,  was,  however,  subject  to 

some  variations. 

Pieces  of  bark  of  the  walnut*tree»  which  were  two  inches  EKperimmtmi 
broad,  and  fi»ur  long,  having  been  detached  from  contact  **^*  ^»lfi«** 
with  the  alburnum,  except  at  tbeir  upper  ends,  and  covered 
with  a  plaster  composed  of  bees- wax  and  turpentine^  in 
some  instances,  and  with  clay  only  in  others,  readily  gene- 
rated the  cellular  substance  of  a  new  hark;  and  between  that 
aad  the  old  detached  bark,  very  nearly  as  fnuch  alburnum 
was  deposited  as  in  other  parts  of  the  tree,  where  the  bark  re* 
lained  its  natural  position;  which,  I  think,  affords  very  deci- 
sive evidence  of  the  descent  of  the  sap  through  the  bark,  i^g  „p  4^. 

Similar  pieces  of  bark,   under  the  same  mode  of  treatment,  scend« through 

t>  ft  t    *  ^«  bark. 

R2  but 
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but  united  to  the  tree  at  their  lower  ends  only,  did  not  long 
remain  alive,  except  at  their  lower  extremities;  and  there  a 
yery  little  alburnum  only  was  generated.  Other  pieces  of 
bark  of  the  same  dimensions,  which  were  laterally  united  to 
the  tree,  continued  alive  almost  to  their  extremities :  and  a 
considerable  portion  of  alburnum  was  generated,  particularly 
near  their  lower  edges;  the  sap  appearing  in  its  passage 
across  the  bark  to  have  been  given  a  considerable  inclination 
downwards :  probably  owing  to  an  arrangement  In  the  or- 
ganization of  the  bark,  that  I  have  noticed  in  a  former  roe- 
^  moir*,  which  renders  it  better  calculated  to  transmit  the  sap 
towards  the  roots  than  in  any  other  direction. 
Bark  repfo-  I  have  in  very  few  instances  been  able  to  make  the  walnut- 

aUtfiraumof  ^  tree  reproduce  its  bark  from  the  alburnum,  though  under  the 
the  sjcamore  game  management  I  rarely  failed  to  succeed  with  the  syca- 
*??•••  more  and  apple  tree.  Pieces  of  the  bark  of  the  apple- tree 
will  also  live»  and  generate  a  small  portion  of  alburnum, 
though  only  attached  to  the  tree  at  their  lower  extremities; 
probably  owing  to  a  small  part  of  the  true  sap  being  carried 
upwards  by  capillary  attraction,  when  the  proper  action  of 
the  cortical  vessels  is  necessarily  suspended. 

The  preceding  experiments,  and  the  authority  of  du  Ha- 
mcl,  having  perfectly  satisfied  me,  that  both  the  alburnum 
and  the  bark  of  trees  arc  capable  of  generating  a  new  bark, 
or  at  least  of  transmitting  a  fluid  capable  of  generating  a 
cellular  substance,  to  which  the  bark  in  its  more  perfectly 
organized  state  owes  its  existence,  my  attention  was  directed 
to  discover  the  sources  from  which  this  fluid  is  derived. 
Both  bark  tnd  Both  the  ba»k  and  the  alburnum  of  trees  are  composed 
sistoftubetand  principally  of  two  substances;  one  of  which  consists  of  long 

ceiiularsub*     tubes,  and  the  other  is  cellular;  and  the  cellular  substance 
stance 

of  the  bark  is  in  contact  with   the  similar  substance  in  the 

alburnum,  and  through  these  I  have  long  suspected  the  true 

sap  to  pass  Irom  the  vessels  of  the  bark  to  those  of  the  albur- 

numf.     The  intricate  mixture  of  the  cellular  and  va&cular 

substances  long  baflled  my  endeavours  to  discover  from  which 

*  Philocophipal  Transactions  of  lS04,  or  Philosophical  Journal^  vol. 
X,  p, 289. 

f  Phil.  Trans.  1805,  p.  14,  or  Philos.  Journal,  vol.  XIII,  p.  352. 

of 
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«f  tliem,  in  the  preceding  aise>»,  the  sap^  ai)(I  couseqiicntiy 
the  new  bark,  proceeded;  but   I  uai  ultimately  successful. 

7 he  cellular  substance,  both  in  ibe  alburnura  and  bark  of  Expcrimenu 
old  polbrJ  oaks,  often  exbls  in  ma^^ses  of  near  a  line  in  oakL 
width,  and  ibis  or^anizfttinn  was  peculinrly  favourable  to  my 
purpose,      1   therefore   repealed  on  the  trunks  of  trees   of 
\\m  kind   expvrinicntj^   similar  to   thoiie  above  mentionod, 
which  were  mAdc  on  the  walnut*tre<». 

Apparently  owing  lu  the  small  quantity  of  sap,  which  lh» 
old  pollard  trees  contained,  their  bfirk  wao  very  imperfectly 
reproduced;  but  I  observcil  a  iluid  to  ouze  from  the  cellular 
substance,  both  of  the  bark  and  alburnum  ;  and  on  the  sur- 
face of  these  substances  ulone,  m  many  instances,  the  new 
bark  wa^  reproduced  in  ^niatl  detached  pieces. 

.1  have  endeavoured  to  prove  in  former  comraunicatioits*,  Absorbed  Buld 
tliat  the  true  s»p  of  trecb  acquires  thnfe  properties  which  dis-  "  ^^  circuiL- 
linguish  it  from  the  llmd  rfcenlly  ab.sorbei^  by  circuUting  I'oninibeleaf, 
through  the  leaf;  aud  that  it  descends  down  the  bark,  where  ^eiids*dovm 


pan  of  it  is  employec^in  generaliag  the  itew  substances  an-  ihebark,  lo 

form  n 
iUuce< 


nually  added  tu  the  tree;  and  that  the  remainder,  not  thus*  f"^""  "ew  tub- 


expended,  passes  into  the  alburnum,  and  there  joins  the  as- 
cending  current  of  sap.  The  cellular  substance,  both  of 
the  bark  and  alburnum,  has  been  proved,  in  the  preceding 
experiments,  lo  be  capable  of  affording  the  sap  a  passage 
through  it;  and  therefore  it  appears  not  very  improbable, 
that  it  executes  an  office  similar  to  that  of  the  anastomosing 
vesMsU  of  the  animal  economy,  \shen  t]»e  cellular  surfaces  of 
ibo  bark  and  alburnum  arc  in  contact  with  each  other;  and, 
when  detached,  it  may  be  inferred,  that  the  passing  fluid 
will  exude  from  both  surfaces:  because  almost  all  the  vessels 
of  trees  appear  to  be  capable  of  an  inverted  action  in  giving 
motion  to  the  fluids  which  they  carry. 

As  tiic  power  of  generating  a  new  bark  appeared  in   the  Sap  aMreodUi^ 
preceding  cases  to  exist  alike  in  the  sap  of  the  bark  and  of  Ihtioucan  ge- 
the  alburnum,  I  was  anxious  to  dUcover  how  far  »he  fluid,  iw?raic  new 
which  ascends  throut;h  tht;  central  ve»sets  of  the  succulent 
annual  vhoot,  is  endued  with  siniilur  powers.     Having  ihere- 
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ibre  made  two  circalar  incisions  through  the  bark»  round 
the  stems  of  several  annual  shoots  of  the  vine,  a»  early  in  tho 
summer  as  the  alburnum  within  them  had  acquired  sufBcient 
maturity  to  perform  its  office  of  carrying  up  the  sap,  I  took 
off  the  bark  between  these  incisions;  and  I  abraded  the sur« 
face  of  the  alburnum  to  prevent  a  reproduction  of  it.  The 
alburnum  in  the  decorticated  spaces  soon  became  externally 
dry  and  lifeless ;  and  several  incisions  were  then  made  lon- 
gitudinally through  it.  The  incisions  commenced  a  little 
above,  and  extended  below  the  decorticated  spaces,  so  that, 
if  the  sap  of  the  central  vessels'  generated  a  cellular  sub* 
stance  (as  I  concluded  it  would),  that  substance  might  come 
into  contact  and  form  a  union  with  the  substance  of  the 
same  kind  emitted  by  the  bark  above  and  below. 

The  experiment  succeeded  perfectly,  and  the  cellular  sub- 
stances generated  by  the  central  vessels,  and  the  bark,  soon 
united,  and  a  perfect  vascular  bark  was  subsequently  formed 
beneath  the  alburnum,  and  appeared  perfectly  to  execute  the 
office  of  that  which  had  been  taken  off;  the  medulla  ap« 
peared  to  be  wholly  inactive. 
Cortical  vessels      ^  ^^^  already  observed,   that   the  vessels,  which  wert 
from  regeoera-  generated  in  the  cellular  substance  on  the  surface  of  the  al- 
in  various^  di-  humum  of  the  sycamore  and  the  apple-tree,  traversed  that 
leciioiis.  substance  in  almost  every  direction ;  and  the  same  thing  ap- 

pears to  occur  beneath  the  old  bark,  wheii  united  to  the  al- 
burnum. For  having  attentively  examined,  through  every 
part  of  the  spring  and  summer,  the  formation  of  the  internal 
Vark^  and  alburncus  layer  beneath  it,  round  the  bases  of  re- 
generated buds,  which  I  had  made  to  spring  from  smooth 
spaces  on  the  roots  and  stems  of  trees,  I  found  every  appear- 
fince  perfectly  consistent  with  the  preceding  observations. 
A  single  shoot  only  was  suffered  to  spring  from  each  root  imd 
'^  stem,  and  from  the  base  of  this,  in  every  instance,  the  Cortical 

vessels  dispersed  themselves  in  different  directions.  Some  de- 
scended perpendicularly  downwards,  whilst  others  diverged 
on  each  side,  round  the  alburnum,  with  more  or  less  inclina* 
tion  downwards,  and  met  on  the  opposite  side  of  it.  The 
same  pulpous  and  cellular  substance  appeared  to  cover  tha 
surfaces  of  the  bark  and  alburnum,  when  in  contact  with 

each 
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fach  Other,  as  wben  iletuched;  and  through  this  substance 
I  be  ramificaiions  of  the  vessels  of  the  new  bark  extended 
themselves*  appearing  to  receive  Lbeir  direction  from  the  fluid 
Mpt  which  descended  from  the  bark  of  the  young  shoots*  and 
not  to  be,  in  any  degree »  ii>fluenced  iu  ibcir  course  by  ibe 
direction  taken  by  the  cortical  and  alburnous  vessch  of  the 
preceding  year. 

Whenever  the  vessels  of  the  bark,  which  proceeded  from  Cortical tcsscU 
different  points^  met  each  tether,  an  interwoven  texture  was  ||fi4||tefwg,ea 
produced,  aud  the  alburnum  beneath  acquired  a  similar  or-  textufc. 
g^ai/ation;  and  the  same  thing  occurs^  and  is  productive  of 
very  impoitaiu  effects,  in  the  ordinary  course  of  the  growth 
of  trees.     I'hc  biuk  of  ihc  principal  stem,  and  of  every  la-  Junction  of  I 
teral    branch,    contains   very   numerous  vessels,  which   are  *        ""**  ***] 
charged  with  the  descending  true  sap;  and  at  the  juncture 
of  the  lateral  branch  with  the  stem,  these  vessels  meet  each 
other.      A  kind  of  pedestal  of  alburnum,  the   texture  of 
Khich  is  much  interwoven,  is  in  consequence  furmed  round 
the  base  of  the  lateral  branch  ;  which  thu^  bi^comes  firmly 
united  to  the  tree.     This  pedestal,  though  apparently  a  part 
of  the  branch,  derives  a  large  portion  of  the  matter,  annually 
added  to  it^  from  the  cortical  ves!>els  of  the  principal  stem; 
and  thence,  in  the  event  of  the  death  of  the  lateral  branch, 
'  it  always  continues  to  live.     But  it  not  unfrequently  happens,  Weak  when 

that  a  lateral   branch    forms  a   very  acute  angle   with   the  ^^^^rnrng  a  Tcry 

,  ,        t      aciit«Anglc^    J 

priocipal  stem,  and,  in  this  case,  the  bark  between  them  be- 
comes compressed  and  inactive;  no  pedestal  i:»  in  conse- 
quence formed,  and  the  attachment  of  such  a  branch  to  the 
stem  becomes    exttemely  feeble  and  insecure*.     Instead  of 

•The  idvantz^,  which  may  he  ohtaJned  by  pruning  limber  tree*  ju*  Advaniages  of 

dteiously,  appear  to  he  very  link  known.     1  have  endeaTouTwl  to  as-  fop*"/  prm- 

^       '  '^  ^  ^  ,         .      ._  .    *"6  J^"**  tram- 

certain  ihe  pnicttcability  of  fivtng  to  trees  such  forins  as  will  render  tbcif  j^^g  umber 

timber  B)Ofe  adyantagcously  convertible  to  nnval  or  other  pnrpotet,  trees. 
The  iuccess  of  lUe  expenmems,  on  stnall  trees,  ha«  been  complete,  and 
tberesulu  perfectly  coosifttmt^  in  every  case,  with  the  theory  1  have  ^ 
endeavoured  to  support  In  former  memoirs;  and  1  am  confident,  that  by 
appropriate  management,  the  trunks  and  branches  of  growing  trees  may 
be  moulded  into  tb<  various  forms  best  adapted  to  the  use  of  the  ship- 
builder  j  and  that  the  grgvrth  of  the  tree*  may  at  the  same  tim«  be  ren- 
dered conaiderftbly  mort  rapid,  without  iny  expense  or  temporary  lo4«  lo 
tlM  pFpjirictor,  ' 
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eke  reproduced  buds  of  tbe  prtH:cding  experiment,  badi  went 
irT*<rted  in  the  foregoing  summer,  or  attached  by  grafting  in 
the  spring ;  ai>d,  when  these  sQcceedcd,  though  they  were  Ml 
many  instanoes  taken  from  trees  of  diffcrenl  species,  and 
even  of  different  genera,  no  sensible  ditTerence  existed  in  the 
vessels,  which  appeared  to  diverge  into  the  bark  of  tho 
stocky  from  these  buds  and  from  those  reproduced  in  iha  I 
preceding  experiments. 

It  appcsars,  tht^rcfore^  probable,  that  a  pulpous  org^nizabU 
mass  first  deriving  its  matter  either  fiom  fie  bark,  or  the  al- 
burnum; and   that  this  matter  subsequently  forms  the  new 
layer  of  bark ;  for,  if  the  vessels  had  proceeded,  as  radicles*, 
from  the  insert^'d  buds  or  grafts,  such  vessels  would  hav« 
been  in  some  degree  di JTcrent  from  the  natural  vessels  of  tht 
bark  of  the  stocks ;  and  it  docs  not  appear  probable,  ereti 
without  referring  to  the  preceding  facts,  that  vessels  should 
be  extended,  in  a  few  days,  by  parts  successively  added  to 
Ibeir  extremities,  horn  the  leavet  to  the  extremities  of  Ami 
foots;  which  are,  in  many  instances,  more  than  two  hundred  | 
feet  distant  from  each  other*     I  am,  therefore,  inclined  to  . 
believe,  that,  as  tbe  preceding  ^ts  seem  to  indicate,  thtj 
matter,  which  composes  the  new  bark,  acquires  an  oiganiira^  | 
tion  calculated  to  transmit  the  true  sap  towards  the  rootSj  as  I 
Ibat  fluid  progressively  descends  from  the  leaves   in   tbfi 
ipring;  but  whether  the  matter,  which  enters  into  the  compo* 
sition  of  the  iiew  bark,  be  derived  from  the  bark  or  the  albur*  ^ 
nam,  in  the  ordinary  course  of  iLc  growth  of  the  tree,  it  will 
be  extremely  difficult  to  ascertain. 
BcrktoiQfr-  It  is,  however,  nodilHcult  task  to  prove,  tliat  the  bark  docs 

iIrrHou^***di  ^^^  "'  *^*  cases,  spring  from  the  alburnum ;  for  many  caset;| 
clbttmum,  may  be  adduced,  in  which  it  is  always  generated  previously  to 
tbe  existence  of  the  albuniura  beneath  it;  but  none,  I  be- 
Jicvc  in  which  the  external  surface  of  the  alburnum  exists 
previously  to  the  bark  in  contact  with  it,  except  when  th^ 
cortical  substance  bas  been  taken  off,  as  in  the  preceding 
ttcperiments.  In  the  radicle  of  germinating  seeds,  the  coi«'^ 
lleil  ¥iiseb  elongate,  and  new  portions  of  bark  are  succcs* 


•  IJarwiaV  Pby^otogia. 
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^K  iiirfl^*  ftdcted  to  ttieir  poitiU,  many  days  before  any  albiimoti« 

^"^  robstince  ts  generated  in  them;  and  tn  die  succulent  an- 
niial  «(ioot  die  formation  of  the  bark  long  precede*!  thai  of 
the  atbtirnum.  (n  the  radiclo  the  sap  appears  also  evidently 
Co  dc!»cead*  through  the  cortical  vcssclst*  ^^^^  ^n  the  succu* 

'  lent  manual  sfaoot  it  as  evidently  pa^-^es  up  through  the  cen- 

tral ve^&elsX,  «^hich  surround  the  medulla.     In  both  cases  a 

'f  cellutar  substance,  similar  to  that  which  was  generated  in 

€]|e  pcoc^ing  experiments,  is  fin>t  formed,  and  this  cellulai 
•whitance  in  the  same  manner  subsequently  becomes  vagcu* 
lor;  whence  it  oppear»,  that  the  true  sap,  or  bluod  of  tb« 
pUni^  produces  simiUr  effects,  and  passes  through  simiUr 
s€a^  of  otgaoiation,  when  it  flowt  from  different  sources^ 
and  liiat  the  power  of  getieraoiig  a  new  bark,  properly  speak* 
ing,  belongs  neither  to  the  bark  nor  alburnum^  but  to  a  daidt 

^H    wliich  pcrv^ades  alike  tlie  ves^iels  of  both. 

^P        I  shall,  therefore,  not  atten^pt  to  decide  on  the  merits  of  |Ur1cnoitfa««. 

■  the  theory  of  Maipighi,  or  of  Hales,  respecting  the  reproduc-  "»"t'**  iiuoti* 

I  lion  of  the  interior  bark  ;  but  I  cannot  by  any  means  admit 

the  hypQCheaisof  Malpighi  and  other  naturalists^  relative  to 

^P    cbe  trasmutatton  of  hark  into  aJburnum;  and  I  propose  to 

^H    state  my  reasons  for  rejecting  that  hypothesis,  in  the  neitt 


I  am,  ray  dear  Sir, 

Your  most  obliged  obedient  Scnraot, 


EitM,  Dec.  Id,  1806,  T,  A.  KKIGUT. 

•  Phii.  Tfiiii.  IS05  viii  t80<}»  or  Fhdos.  Joum4,  vol.  XIU  sod  XVI. 

f- 1  mhh  It  to  be  underttaod,  that  I  exclude  iti  these  remarkt,  and  in 
IImim  oonuinvd  in  my  fnriner  Memuirs,  all  trees  of  the  ptAm  kmd^  wKb 
thte  ofgaotntton  of  ivhkb  I  am  almott  wholly  unaccquainted. 

X  f  hil,  Tf«ns.  180^.    Mirbet  has  caUed  tlie  tubes,  which  I  call  the 
thb**  tiftu  tabiilaire'*  o£  the  medulla* 
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11. 

Oil  the  Economy  of  Bees.  In  a  Letter  Jirom  Thomas  An- 
drew KNiGHTf  Esq.  F.R.S.  to  the  Right  Honourable 
iSir  Joseph  Banks,  Bart  K^B.  P.R.S.* 

Mt  dear  Sik, 

X  N  the  prosecution  of  those  experiments  on  trees,  accounts 
of  which  you  have  so  often  done  me  the  honour  to  predcnt 
lo  the  Royal  Societ}',  my  residence  has  necessarily  been' al- 
most wholly  confined  to  the  same  spot ;  and  I  have  thence 
been  induced  to  pay  consklerable  attention  to  the  economy 
of  bees,  amongst  other  objects;  and  as  some  interesting^ 
circumstances  in  the  habit  of  these  sin^i^lar  insects  appear 
to'^have  come  under  my  observation,  and  to  have  escaped  the 
notice  of  former  writers,  I  take  the  hberty  to  coonnunieate 
my  observations  to  you. 
f  rien^y  inter-     It  U,  I  believe,  generally  supposed,  that  each  hive, or  swarm, 

toune  takes     ^  these  insects  remains  at  all  times  wholly  unconnected  with 
place  bet-vcen       ,  ,.,...  ,    ,         ;     .  i-    . 

ites  of  differ-   other  colonies  ui  the  vicinity;  aim  that  the  bee  never  distm- 

tat  tif arms,  ^uishes  a  stranger  from  an  enemy.  The  circumstances  which 
I  shall  proceed  to  state  will,  however,  tend  to  prove,  that  these 
opinions  are  not  well  founded,  and  that  a  friendly  intercourse 
not  unfrequently  takes  place  between  different  colonies,  and 
is  productive  of  very  important  consequences  in  their  political 
economy. 
Evening  Visiu  Passing  through  one  of  my  orchards  rather  late  in  the 
between  two  evening  in  the  month  of  August,  in  the  year  1801,  I  ob- 
served, that  several  bees  passed  me  in  a  direct  line  from  the 
hives  in  my  own  garden  to  those  in  the  garden  of  a  cottager, 
which  was  about  a  hundred  yards  distant  fronf  it.  As'it  was 
considerably  later  in  the  evening  than  the  time  when  bees 
usually  cease  to  labour,  1  concluded,  that  something  more 
than  ordinary  was  going  forward.  Going  first  to  my  own 
garden,  and  then  to  that  of  the  cottager,  I  found  a  very 
considerable  degree  of  bustle  and  agitation  to  prevail  in  one 
hive  in  each :  ever}'  bee,  as  it  arrived,  seemed  to  be  stopped 

♦  Philos.  Trans,  for  1807,  P*rtII,  p.  234. 


lesltonecK  tit  the  mouth  of  each  hive ;  but  T  could  uot 
-  HCiy  thing  like  fictual  re^i^tftncc^  or  hostilievt  to  take 
place;  thou^  I  was  much  iiicVinedto  believtf  thelntercoursa 
betwet-n  the  hives  to  be  hofiiile  end  predator)'*  The  saiw^ 
kiud  tif  lotercotifse  continued,  tii  a  greater  or  less  degree, 
danfij?  4*i|^ht  fiucceediog  days,  and  though  I  watched  them 
very  cludcly,  nothing  oci-urred  to  induce^  roe  to  ftuppoae^ 
that  their  intercourse  was  not  of  an  amicable  kind.  Od  the  Ended  in  n 
Icuth  worDiDg,  however,  their  friendbbip  ended,  a^  sudden  ^^**'^"^^* 
and  violent  iVieud^hipa  ofteo  do,  lu  a  quarrel ;  and  they^ 
fouglit  moit  furiously  ;  and  alt^r  this  there  was  no  more  v in- 
citing* / 

Two  years  subsequent  to  tlii«  (>enod  I  oUerved  the  eame  Similar  inier, 
kind  of  intercounie  to  take  place  between  two  hives  of  my  <:<>"TJ,e  beiw«ra 
own  bee^f  which  were  situate  about  two  liundred  yards  di»--  ^ives. 
tant  from  each  other ;  tliey   passed  from  each  hive  to  the 
other  juttj:  as  they  did  ia  the  preceding  intitancep  and  a  si  mi* 
)ar  degree  of  agitation  was  obtiervable.     In  thiM  instance* 
liOHevetf  their   friendOiip  appeared   to  be  of  much  shorter  Quirrd led  on 
Juration  I  for  they  fouglit  most  desperately  on  the  fifth  day;  ^^  ^(th  4^ff 
nod  rhen«  as  in  the  last  client ioned  case,  all  furtbt^r  visiting 
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I  have  iome  reason  to  believe,  tliat  die  kind  of  intercourse  Sam«tim«f 
I  have  described,  which  I  have  often  seen,  and  which  is  by  '*o  swaruif 
fio  means  uncomnion,  not  unfrequently  ends  in  a  junction  ^on^ 
.  of  the  two  swarms;  for  one  itu&tance  came  under  my  obser- 
vation, many  years  ago,  in  which  the  labouring  bees,  under 
'Circumstances  perfectly  similar  to  those  t  have  described, 
wliolly  disiippeured,  leaving  tlie  drones  in  peace^le  possear 
aioa  of  the  hive,  but  uithout  miy  thing  to  live  upon*  I  hav^ 
ttlae  rmtaona  for  Ijeiieving,  that  whenever  a  junction  of  two 
«iraniiit  with  their  property,  is  agreed  upon,  that  which  pro,- 
-pmm  to  remove,  immed lately,  or  soon  afterward,  unites 
with  Oh*  other  swarm,  and  returiH  to  the  deserted  hive  during 
the  day  only  to  cutry  oHT  the  houcy  :  for  having ^xaitiined  at 
ikight  a  hive  from  which  I  susp4tcted  the  bees  to  be  migri^t- 
ing,  I  found  it  without  a  aingle  inhabitant,  I  was  led  to 
make  the  exaiiunatlon  by  iuformutiou  1  had  received  from  a 
very  accurate  observer,  that  all  the  bees  would  then  be  ab« 
4eAt.     A  y^ry  constderuble  quantity  of  honey  was  in  this  in- 

htiince 
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I  left  ID  the  bite  without  any  guards  to  defend  it ;  but 
i  conclude,  the!  the  becai  would  have  returned  for  it,  bad  it 
vemainad  till  the  next  duf  •    Whenever  the  bees  quit  their 
habitatioD  in  this  way*  I  have  always  observed  sone  fi^htiug 
to  take  place ;  but  I  conceived  it  to  be  between  the  bees  of 
dM!  adjoining  hives,  and  those  wbkh  were  removing ;  the  for- 
mer being  attracted  by  the  scent  of  the  honey,  which  the  lat- 
tci'  were  carrying  off. 
fieei  settling  m     On  the  farm  which  I  occupy,  there  were  Ibrmeriy  many 
aul!^  totTnd  •**  decayed  trees,  the  cavities  of  which  were  frequently  qc- 
out  icoats  to  copied  by  swarms  of  bees ;  and  when  these  were  destroyed, 
^^!^^i  a  board  was  generally  fitted  to  the  aperture,  which  had  been 
4nil  hss  in-     made  to  esctract  the  honey;  and  the  cavity  was  thus  prepared 
l^aied  them    £^  ^  reception  of  another  Iwarm,  in  the  succeeding  season. 
f  bee.  Whenever  a  swarm  came,  I  constantly  observed,  that  about 

fourteen  days  previous  to  their  arrival,  a  small  number  of 
bees,  varying  from  twenty  to  fifty,  were  every  day  employed 
in  examining,  and  apparently  in  keeping  possession  of  the 
cavity ;  for  if  molested,  they  showed  evident  signs  of  dis- 
pleasure, though  ihey  never  employed  their  sttngs  in  defend- 
ing their  proposed  habitation.  Thdr  examination  was  not 
confined  to  the  cavity,  but  extended  to  the  external  parts  of 
the  tree  above ;  and  every  dead  knot  particularly  arrested 
their  attention,  as  if  they  had  been  apprehensive  of  being 
mJQfed  by  moisture,  which  this  might  admit  into  the  cavity 
below ;  and  they  apparently  did  not  leave  any  part  of  the 
bark  near  the  cavity  unexamined.  A  part  of  the  colony, 
which  purposed  to  emigrate,  appeared  in  this  case  to  have 
been  delegated  to  search  for  a  proper  habitation ;  and  the 
individual  who  succeeded  must  have  apparently  had  some 
means  of  conveying  information  of  his  success  to  others;  fur 
it  cannot  be  supposed,  that  fifty  bees  should  each  acciden- 
tally  meet  at,  and  fix  upon,  the  same  cavity,  at  a  mile  dis- 
tant from  their  hive,  which  f  have  frequently  observed  them 
to  do,  in  a  <wood  where  several  trees  were  adapted  for  their 
reception ;  and  indeed  I  observed,  that  they  almost  uni- 
formly selected  that  cavity,  which  I  thought  best  adapted  to 
their  use. 

It  not  uufrequently  happened,  that  swarms  of  my  own 
bees  took  possession  of  these  cavities,  and  such  swarms  were 
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ia  tevenil  instaDcea  followed  from  my  ^nkn  to  the  trees: 
and  they  were  observed  to  deviate  very  little  iVom  the  direct 
line  between  the  one  point  and  the  other ;  which  seems  to  in- 
.dtcmte,  that  those  bee«,  which  had  formerly  acted  a&  purveyorv, 
now  beCHrae  guides. 

Two  instances  came  under  ray  own  obsen*ation»  in  which  a 
swarm  was  received  into  a  cevity»  of  which  anotUer  swarm 
had  previous  poss^isMon.  In  the  first  instance  I  arrived  with 
the  swarm,  and  1  could  not  dif^cover,  that  the  least  oppau- 
lion  was  mude  to  their  eTitrance;  in  the  second  instance^ob- 
nerving  the  direction  that  the  «twarm  to^k,  1  u»ed  alt  the  ex- 
pedition 1  could  to  arrive  first  at  the  tree,  to  which  I  snppo«>ed 
they  were  going;,  whilst  a  servant  followed  them ;  and  a  de» 
scent  of  ground  benig  in  my  favour^  and  tire  wind  against 
them)  1  succeeded  in  arriving  at  the  tree  some  seconds  be* 
fore  them ;  and  1  am  perfectly  confident,  that  not  the  least 
re«istance  was  opposed  to  their  entrance. 

Now  it  does  not  appear  probable,  that  animals  so  much 
attached  to  their  property  as  bees  are,  so  jealous  of  all  ap* 
proach  towards  it,  and  so  ready  to  sacrifice  their  lives  tn  de^ 
fence  of  it,  should  suffer  a  colony  of  strangers,  with  whose 
intentions  they  were  unacquainted,  to  take  possession,  with- 
out naakin;^  t!iome  effort  to  defend  it:  nor  does  it  seem  much 
nuire  probable,  that  the  same  animals,  which  spent  so  much 
time  ID  examining  their  future  habitation,  in  the  cases  I  have 
mentioned,  should  have  attenipted  in  this  case  to  enter 
without  knowing  whether  there  was  space  sufficient  to  eon* 
tain  them^  and  without  any  examination  at  all.  I  must 
therefore  infer,  that  some  previous  intercourse  had  taken 
place  between  the  two  swarms,  and  that  fho^e  in  the  posses- 
SIMS  of  the  cavities  were  not  uuacquaintcd  with  the  iuteu- 
tions  of  their  guests;  though  tlie  furmatiun  of  any  thiii^ 
like  an  afi^reemeut  between  the  difierent  parties  lje  scarcely 
consistent  with  the  limitatiorts  generally  supposed  to  be 
fineed  by  nature  to  the  instinctive  |>owers  of  the  bruie  crea- 
tion. 

Brutes  have  evidently  language;  but  it  is  a  lang^a^  of 
passion  only,  and  not  of  ideas*  1  hey  express  to  each  other 
sentiments  of  love»  of  fear,  and  of  anger;  but  they  appear 
to  bt  wholly  incapabk  of  transmitting  to  each  other  any 
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kleat  Xhey  Imve  rfceived  fVom  the  impretsion  of  egiterimt 
c^bjeds*    They  ootiTey  to  other  animals  of  thm  spctries,  od 
the  approsch  of  an  enemy*  a  sentiment  of  dan£rer ;  but 
they  appear  wholly  incapable  of  communicating  what  the 
btit  t>ees  must  enemy  is,  or  the  kind  of  clanger  apprehended.    A  lanfirua^e 
Mmmninlatw   ^  more  cxtennire  use  seems,  from  the  r^ecedin^;  circtim- 
atances,  to  have  been  given  to  bees;  and  if  it  be  not,  in  some 
degree,  a  language  of  ideas,  it  appears  to  be  something  tery 
similar. 
A  toloiiT  of       .  When  a  swarm  of  bees  issues  from  the  parent  hive^  they 
*****  rf^**  •    g^^^^^^^^y  •*'^*"  settle  on  some  neighbouring  bush  or  tree ; 
ling  the  kite.  *  *od  » io  this  situation  they  ate  generally  not  at  all  defended 
from  rain  or  cold,  it  is  often  inferred,  that  they  are  less  am- 
ply gifted  with  those  instinctive  powers,  that  direct  to  seli^ 
Thk  t^ftrelj  to  preservation,  than  many  other  animals.     But  their  object  in 

^togetk^r'"  *^l^°f  ^^^^  ^^^^  ^^^7  ^^^^  ^^  ^>^^  >*  apparently  nothing 
more  than  to  collect  their  numbers;  and  tbey  have  gene*, 
rftlly,  I  believe  always,  another  place  to  which  they  intend 
subsequently  to  go :  and  if  the  situation  they  select  be  not 
perfectly  adapted  to  secure  them  from  injuries,  it  is  proha«- 
bly,  in  almost  all  instances,  the  best  they  can  discover*   l''ov 
Chodw  the      I  have  very  often  observed,  that,  when  one  of  my  hivea  waa. 
h«tplace tint  ^^arly  reirfy  to  swarm,  one  of  the  hollow  uees  1  have  men- 
tioned (and  generally  that  best  adapted  for  the  accommoda- 
tion of  a  swarm)  was  every  day  occupied  by  a  smalHiumber 
sh<1  rellnqtttsh  of  bees ;  bat  that  after  the  swarm  had  issued  from  that  hive, 
MUle!Sl!?DU     ""^  ^**^  ***"^  possession  of  another,  the  tree  was  wholly 
Koliow  tree,     deserted  ;  whence  I  inferred^  that  the  swarm,  which  would 
%hen  a  hive  is  have  taken  possession  of  the  cavity  of  that  tree,  had  rdin« 
quished  their  intended  migration,  w^en  a  hive  was  o£bred 
This  prefei-     them  at  home.    And  I  am  much  disposed  to  doubt,  whe» 
uHm  hab^t       *^^'  ^*  ^^  "^*  rather  habit,  produced  by  domestication,  dar- 
ing many  successive  generations,  than  any  thing  inherent 
in  the  natnre  of  bees,  which  induces  them  to  accept  a  hive, 
when  offered  them,  in  preference  to  the  situation  they  have 
previously  chosen :  for  1  have  noticed  the  disposition  to.  mi- 
grate to  erist  in  a  much  greater  degree  in  some  families  of 
>  bees  than  in  others ;  and  the  ofispring  of  domesticated  aui* 
mals  inherit,  in  a  very  remarkable  manner,  the  acquired 
babits  of  their  parents.     In  all  animals  this  is  observable; 

but 
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tot  in  the  dog  it  exists  to  a  wonderful  extent ;  and  the  off- 
spring appears  to  Inherit  not  only  tlie  passions  and  propen* 
nitiet*  but  even  the  resentments  of  the  family  fi*orn  which 
[it'spriogs*  I  ascertained  by  repeated  eTtperimeot,  that  a 
terrier,  whose  parents  had  been  iu  the  habit  of  fightinj^  with 
polecats^  will  instantly  show  every  mark  of  anger,  when  he 
first  perceives  the  scent  of  that  animal ;  though  the  animal 
itself  be  wholly  concealed  from  his  sight.  A  young  f^paniel 
brongtit  up  with  the  terriers  showed  no  marks  whatever  of 
cmotioQ  at  the  scent  of  the  polecat ;  but  it  pursued  a  wood- 
cock, the  first  time  it  saw  one,  with  clamour  and  exulta- 
tkm:  and  a  young  pointer,  which  I  am  certain  had  never 
seen  a  partridge,  stood  trembling  with  anxiety,  its  eyes  fix- 
ed, and  its  ujuucles  rigici,  when  conducted  Into  the  mid^t  of 
a  covey  of  those  birds*  Yet  each  of  these  dogs  is  a  nier# 
variety  of  the  same  sjjccies ;  and  to  tf lat  species  none  of  the«ie 
habits  are  given  by  nature*  The  peculiarities  of  character 
can  therefore  be  traced  to  no  other  source  than  the  acquired 
habits  of  the  parents,  which  are  inherited  by  the  offspring, 
and  become  what  I  shall  call  instinctive  hereditary  propen- 
sities. These  propensities,  or  modifications^  of  the  natural 
iiiatinctive  powers  of  animals,  are  capable  of  endless  varia- 
tion and  change;  and  hence  their  habits  soon  become 
ipted  to  different  countries  and  tlifferent  statei^  of  domes- 
iion,  the  acquired  habltij  of  the  parents  being  transferred 
hereditarily  to  the  off^^pring.  Bees,  like  other  animals,  are 
probably  susceptible  of  these  changes  of  habit,  aud  thence, 
when  accustomed  through  many  generations  to  the  hive^  in 
a  country  which  does  not  afford  hollow  trees,  or  other  habi- 
tations adapted  to  their  purpose,  they  may  become  more 
dependent  on  man,  and  rely  on  his  care  wholly  for  a  habi- 
tiition  ;  but  in  situations  where  the  cavities  of  trees  present 
to  them  tlie  means  of  providing  for  themselves,  1  have  found, 
that  they  will  discover  such  trees  in  the  closest  recesses  of 
the  woods,  and  at  an  extraordinary  distance  from  their  hives; 
and  tJiat  ihey  will  keep  possession  of  such  cavities  in  the 
manner  1  have  stated:  and  I  am  confident  that,  under  such 
circumstance^  a  swarm  never  issues  from  the  parent  hive, 
without  having  previously  selected  some  such  place  to  retire 
to. 

It 
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tern  nol  Qolf      I|  Iub  been' reinarkecl  by  Mr*  John  Hunter,  that  tb«  iifat« 
SSS^  tb^^^  ter  which  bees  carry  on  thrir  thighs  is  the  farina  of  plants, 
iHit  <rtlier  nui*  wUh  nhkh  they  ieed  their  young,  and  not  the  substance  with 
which  they  make  their  combs }  and  bis  statement  is  I  beiiere^ 
perlectly  correct:  hot  I  have  observed,  that  they  will  also 
eany  other  things  on  Iheir  tbighs.     I  frequently  covered  the 
decorticated  part»  of  trees,  oa  which  1  was  making  eaperi- 
A  compoinid  nieBts,  with  a  cement  composed  of  bees-wax  and  lurpeatiae; 
ef  WAX  and      nnd  in  the  autumn  1  have  frequently  observed  a  great  num* 
takenthns bf  ^^^ ^^  ^^  employed  in  carrying  of  tbis  substance.     They 
^1><^  detached  it  fron  the  tree  with  ibcir  forceps,  and  the  little 

portion  thus  oblAined  was  then  traDs^rrrt-d  by  the  first  to  the 
tecond  fteg,  by  which  it  was  deposited  on  the  thigh  of  thw 
HHid :  the  forina  of  plaals  is  collected  and  traasiirrred  in  the 
itid  iMcd  it  m  '■'Be  manner*     Thvs  mix  tore  of  wax  and  turpeatine  did  net, 
««iM"t«  however,  appear  to  have  been  employed  in  the  iunnatioo  of 

Combs ;  but  only  to  anaeh  the  hive  to  the  board*  on  which  it 
was  placed,  and  probably  to  exclude  other  inserts,  and  air 
during  winter*     WbHst  the  bees  were  employed  in  the  collee- 
The  bee  very   ^on  of  this  substance,  I  had  many  epportuniliea  of  observing 
P^l^*^*'^     the  peaceful  and  patient  disposition  of  them  as  individoab^ 
^  which  Mr.  Hnnter  has  also,  in  some  measure  noticed.   When 
one  bee  had  collected  its  load,  and  was  ju»t  preparecl  to  take 
flight,  another  often  came  behind  it,  and  despoiled  it  of  all  it 
had  collected*    A  second,  and  even  a  third,  load  was  col- 
lected and  lost  in  the  same  manner,  and  still  the  patient  in* 
sect  pursued  its  labour,  without  betrayi^ig  any  symptoms  of 
impatience  or  resentment.     When,  however,  the  hive  is  ap- 
proached, the  bee  appears  often  to  be  the  most  Irritable  of 
all  animals;  but  a  circumstance  I  have  observed  amongst 
another  species  of  insects,  whose  habits  are  in  many  re&pecta 
similar  to  those  of  bees,  induces  me  to  believe,  that  the  rea- 
diness of  the  bees,  to  attack  those  who  approach  their  hives, 
does  not  in  any  degree  spring  either  from  the  sense  of  injury 
or  apprehensions  of  the  individual,  who  makes  the  attack. 
Wn<ps  similar  If  a  nest  of  wasps  be  approached  without  alarming  its  iuha- 
iu  thrlr  habits,  biiants,  and  all  communication  be  suddenly  cut  off  between 
those  out  of  the  nest,  and  those  within  it,  no  provocation 
will  induce  the  former  to  defend  their  nest,  or  themselves. 
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But  if  one  escape  from  within,  it  comes  wilh  a  Very  diffetient  Not  so  when 
temper,  and  appears  cotnnirssiuiitjcl  ta  ftvcii^c  ptiblic  wronijs,  el^t* '^T^ 
and  prcpitred  to  sncrifice  iu  \\U:  in  the  execution  of  it»  ordew.  fighi* 
I  discovered   the  cireumstnnce,    that  wa^ps  thus  exciutVed 
fnnn  iheir  ne^t  would  neuhi^r  defend  it  nor  iheni-ielves,  at  11 
Very  early  period  of  my  l<fej  and  I  profit**d  so  often,  by  the 
discovery*  a*  a  schoolboy^  that  1  km  quti^  certain  of  ifcc 
fact  I  state;  and  I  do  not  entcrtttin  any  doobi,  though  I  speik 
from  oxpcnmcnrs  le^s  acctirairly   made,  that  the  actions  of 
been,  undrr  ntmihir  rircum*tanees,  would  be  the  same^# 

Mr.  f  iuntrr  conceived  bee's  wax  to  be  an  animal  sab^t^nce,  Mr,  Huaier 

^hich  exudeti  bt-twei-n  the  srjtles  of  the  bflly  of  the  infect ;  f*'***!^^"*?, 

•^  '  suppo»ii«|^  beet 

Irat  I  am  s^tronpiy  di^po'^ed  to  bt'lii  vc,  ths*t  it  i>colIecTed  froni  wax  an  animal 
f^Unts,  and  ttifrely  depositi'd  between  the  scales  of  the  befly  *"  »"tacc, 
of  the  bte,  for  ttic  jmnt  purposes  ^f  belnsj  carded  with  c6A- 
Yenience,  and  piving  11  the  leniperatuie  necessary  for  bflbg 
moulded  into  coiubt:  and  I  atn  led  to  this  ctmctusion,  not 
only  by  the  circumbtunce  of  wa.\  being  found  in  the  ^fgeta- 
blc  worfd,  but  ahfj  by  having  often  observed  bees  employed 
in  detaching  «ionierh)ng  frum  tbv  bases  of  the  tea\^es  of  plants 
with  their  forceps,  which  ihey  did  not  deposit  gn  their  thighs, 

•  A  curiou*  circ^umsTttnce,  retjidve  to  wa*p<,  ittmctc^  the  noi^ce  of  Abiimlance  of 
some  of  my  ritiids  l^sl  year,  and  bi%  not»  I  believe,  been  sutiifaLtodly  "J^L^''**^* 
irrT>iinie<!  t**r  A  jvralcr  ttu tuber  of  female  wa^p»  w^re  ob^jerrcd  in  iif* 
Ibent  }iim  of  the  kiigfJom,  in  the  spdug  Ind  eidy  pan  of  tbc  tirmmer 
«f  tliit  fCar,  ilMin  at  a^tno^  any  ^nner  penod  |  yet  scarcely  any  nesK, 
<»r  labour  n^  wajips,  were  seen  m  ihe  following  autumn;  t|ie  <4u«e  of 
ivlurh  1  bcli'-?c  I  can  expUiit,  AM'ndJng  to  some  peich  treei  in  my 
Ifirden*  l.^t-.*  in  the  auhumn  of  thr^  year  1805,  on  wht  h  I  ha<J  beennttk* 
inf  experiment »,  I  noticed,  dorit^g  manf  suic«Nirj  ^k>s«  a  ▼ftst  nuttiber  f 

of  femtie  wasp<^,  which  appeared  ro  lute  been  attracfed  ther  b>  the 
shelter  itod  ivarmth  of  a  ioiith  wall;  but  1  diil  not  obtenre  any  malei. 
At  lengib,  during  a  warm  gleam  m  tht'  middle  of  one  of  the  days,  a 
llingle  male  appeared,  and  elected  a  fenmie  cIom:  to  me;  and  this  was 
the  only  raJe  1  saw  in  that  ^ason.  The  male  wasp,  which  is  rtsadily 
dUiiti^ui^h.ible  from  the  female  and  labmirer,  by  hk  lor)|f  nnteimse  and 
siimmg  wings,  and  by  a  blacker  and  more  slender  bfidy,  is  mrely  seen  out  This  accouaV 
of  the  nesl»  except  in  very  warm  days,  like  the  drone  bee  j  atid  the  ncttt  ••'^'' 
of  wa^pf|  thougli  very  abundant  in  the  year  1805,  were  not  lormcd  till 
remarkably  tate  in  the  season  \  and  thence  t  conclude,  that  the  males  had 
not  aequTird  matudty  tiU  the  wr^irhcr  had  cea<;ed  to  be  warm,  and  (hat 
the  females,  in  consequenre,  tetiied  to  th«ir  \wt^  mmWt  dt4^  «»Uliout 
hating  had  any  intcrcoune  vriili  thctn. 
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AS  they  do  (I  believe  invariably)  the  farina  of  plants.  I  have 
dto  frrquently  observed  tbe  combs  of  very  late  swarms  to  be 
'  femarkably-thin,  and  white,  and  brfttle;  which  are  circum- 
ataaces  very  favoarable  to  the  conclusion,  that  the  wax  is  a 
vc^table  substance,  for  it  would  probably  be  less  abundant 
daring  autumn  than  in  summer;  and  that  portion  which  had 
feiliaiDed  on  the  plants  till  late  in  the  season  would  hence 
become  joPLOtt  colourless  by  exposure  to  light,  as  well  as  more 
dry  and  brittle  than  when  it  first  exuded;  but  were  it  an 
animal  substance,  there  does  not  appear  any  reason,  why  it 
should  be  more  dry  and  brittle,  or  less  abundant,  in  the  au- 
tumn, than  in  the  spring  and  summer.  The  conclusions  of 
Mr.  Hunter  are,  however,  always  drawn  with  so  much  cau- 
tion, and  be  united  So  much  skill  and  science  with  the  great- 
est degree  of  industry,  that  it  is  not  without  much  hesitation 
and  diffidence,  that  I  venture  to  put  my  opinion  in  oppositioa 
to  his  authority* 

EUon,  May  4,  1807.  T,  A.  KNIGHT. 


HI. 

pa0JptuM  of  a  Mercurial  PendiUwn.  Commimicaied  hif  Mr, 
Barraud,  of  ComkiUf  vko  has  made  several^  and  ka$  beem 
kigkly  iotisfUd  wkk  ihdr  performance  in  the  Measure  of 
fime. 

DefcrlptSon  el  ^  HE  whole  length  of  the  pendulum  rod,  from  the  rivet 
anerrurial  that  joins  the  spring  to  its  top,  to  the  end  of  the  screw  at  L, 
'^"^  '*™'  fig.  1,  PI.  VII,  is  33tV  inches,  (say  34  inches).  The  side 
pieces  of  the  frame  M  M  are  of  &teel,  as  thick  as  the 
rod,  that  is  |  of  an  inch,  and  not  less.  The  top  of  the  frame 
H  consists  of  two  pieces  of  steel,  each  |  of  an  inch  thick,  ^ 
shaped  as  in  the  drawing,  and  screwed  over  the  ends'  of  the 
^de  pieces  M  M.  The  inside  height  of  the  frame,  from  £  to 
A,  is  8-iV  inches,  and  the  inside  width  between  the  pieces 
M  M  ^abottt  2i  inches,  so  that  the  cylinder  stands  |  of  an 
inch  dear  of  thm.    The  bottom  piecf  N  is  {  an  inch  thick 
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ffcm  E  to  H,  and  tiollowcd  dowD  ta  ^  of  an  mcfa,  so  as  to  fit  De^ription  of 
the  bottom  uf  the  cvtinder.  L^II"!** 

L  is  I  he  bottom  af  llie  rod,  and  one  inch  of  the  end  of  it  is 
made  into  ^  screw,  that  has  forty  threads  in  an  inch.  The 
nut  K  18  J  of  an  inch  deep,  and  the  dtameter  of  its  circk 
from  m  to  ff  is  1^^  inch,  having  the  upper  edj^  divided  into  28 
equal  parts,  and  ft4urod  0,  I,  2,  3,  or  at  each  7th  di\i<$ion. 
Each  of  these  divisions  is  very  nearly  equal  to  l"  in  "24  houn« 
The  quantity  otquickbi I ver  required  is  between  10  and  It 
Ibt*  It  should  fill  the  oUss  cylinder  up  to  P,  being  6*4  inches 
from  the  botiom  of  the  glass,  measured  intcrnaily.     Fig,  2  ii 

^tlie  cover  of  the  gla**  cylinder,  and  rig,  3  the  bottom  of  the 
frame,  that  supports  the  cylinder,  both  viewed  vertically, 

i  If  %vilh  ihispendutura  the  clock  be  found  to  go  right  with 
the  thermonRier  at  30^  and  loses  l"  in  524  houni  with  the 
thermnnieler  at  pO^^  n  will  be  remedied  by  adding  lOoz.  of 
quieksdvtT;  and  il  the  reverse  by  takin*  out  that  <juaiility. 

IHe  rods>!iuuld  be  J  ot  an  inch  thick,  and   J  of  an  inch 
ride.     The  spring  should  be  an  inch  long,  and  pretty  stiff. 
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Otserrations  on  ike  Nature  of  the  new  ctk$tiat  Bodjf  discoiered 
h^  Dr,  Olbfrs,  and  of  the  Cumrt  which  wa$  expected  to 
dpptar  fast  January  in  iti  return  fram  the  Sun»  B\/  Wit- 
X.I4IC  Heesch  el,  L.  L.  />,  h\  iL  S,^ 

J-  HE  tate  discovery  nf  an  additional  body  belonging  to  the  Account  of 
sotar  system  by  Dr,  Ulbers  having  bt-cn  communicated  to  mc  ***^/*^2a^A"S 
the  COehof  April,  an  event  of  such  consequence  engigeu  my  aoih,  1807, 
immediate  attention.     Ui  il»e  evening;  of  the  same  day  I  tried 
to  discover  its  situation  by  the  information  t  had  obtained  of 
its  motion  J  but  the  bnghtucss  of  the  moon,  ^hich  was  near 
the  full,  and  at  no  great  distance  from  the  object  lor  which  I 
looked,  would  not  permit  a  star  of  even  the  3lh  magnitude  to 
be  icen;  and  it  was  not  till  the  24th,  that  a  tolerabLe  %i«?w 

•  PbUof.  Trans,  for  t«07»  ?  11,  ji*  «G0. 


£ge  #«  Tn  WhAnVt  TESTA« 

'  c96aU  be  obteioed  of  that  spcce  of  Uie  liMfeWy  in  which  ovr 
new  waoderer  was  parsoiag  its  hitherto  Hokoown  path. 
Looked  for.  As  soon  as  I  found  that  small  stars  might  be  perceived,  I 

bmde  several  deliaeatious  of  certain  telescopic  copstellatiops, 
the  first  of  which  was  as  represented  in  fig,  4,  PI.  VI]»  and  1 
filed  upon  the  star  A9  as  most  Ukely,  finom  its  expected  si- 
toation  and  brightness,  to  be  the  one  I  was  looking  for.  The 
stars  in  this  figure,  as  well  as  in  all  the  other  delineations  I  bad 
made,  were  carefully  examined  with  sevcfal  magnifying  pow- 
ers, that  in  case  any  one  of  them  should  hereafter  appear  to 
have  been  the  lately  discovered  object,  I  might  not  lose  the 
opportunity  of  an  early  acquaintance  with  its  coi^dition.  An 
observation  of  the  star  marked  A,  in  particular,  was  made 
witli  a  very  distinct  nmgnifying  power  of  46o»  and  sajrs,  that 
it  had  nothing  in  its  appearance  that  differed  firom  what  we 
^see  in  other  stars  of  the  same  size ;  indeed  Dr.  Gibers,  by 
mentioning  in  the  communication  which  I  received,  that 
Frenumrdto    with  such  magnifying  powers  as  he  could  use,  it  was  not 
be  anastcfoid.  ^^  \^  distinguished  from  a  fixed  star*,  had  already  pre- 
pared me  to  expect  the  newly  discovered  heavenly  body  to 
be  a  valuable  addition  to  our  increasing  catalogue  of  asta- 
Toids. 

The  25th  of  April  I  looked  over  my  delineations  of  the 
preceding  evening,  and  found  no  material  difierence  in  the 
sitnafion  of  the  stars  I  had  marked  for  examination ;  and  in 
addition  to  them  new  asterisms  were  prepared,  but  on  ac* 
count  of  the  retarded  motion  of  the  new  star,  which  was 
dravving  towards  a  period  of  its  retrogrftdation,  the  tmall 
change  of  its  situation  was  not  sufficiently  marked,  to  ha  rea- 
dily perceived  the  next  day  when  these  asterisms  wer«  ^f^^J^ 
examined,  which  it  is  well  known  can  only  be  dona  with 
night-glasses  of  a  very  low  magnifying  power.     . 

A  long  interruption  of  bad  weather  would  not  permit  any 
regular  examination  of  the  situation  of  small  stars ;  and  it 
was  only  when  I  had  obtained  a  more  precise  information 
from  the  Astronomer  Royal,  who,  by  means  of  fixed  instru- 

•  Der  neue  planet  zeigt  sich  als  ein  stern  7Wischen  der  5ten  und  ften 
grfisse,  tind  tit  im  fnnroltr,  wentgstvn  mit  den  vergroaserungen  die  ich 
anwenden  kann,  von  einen  fixstem  nicht  zilC  untcrschaiden. 
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iictitSt  ^ns  already  in  possession  of  the  place  anil- rate  oC 

inotion  of  the  new  star,  that  I  cou:ld  direct  my  telescope 

^ lib  greater  accuracy  by  an  application  of  biglier  mn^ify- 

ing  powers.     My  observations  on  the  nature  of  this  i^eeood 

icw  star  discovered  by  Dr,  Olbers  are  us  ibUow. 

April  S4>    This  day,  as  we  have  already  seen*  the  new  ce^  Observations 
Irstial  object  was  examined  with  a  hl^^^h  power ;  and  since  a  ^f  **• 
ffiiignitier  of  4C0  would  not  siiow  it  to  be  dilVcrent  from  ihe 
Mirsof  an  equal  apfMirMit  brightness;  its  diameter  must  be 
^^itretfiely  small,  and  we  coJly  reaaonubly  expect  it  to  be  an 
.ftiiteroid. 

May  v2l.     With  a  double  eye-piece  magnifying  only  y5 
the  Eiuppofied  asteroid  A  makei^  a  right-angled  triangle 
villi  two  small  stars  ab*     St^e  tag.  5* 

With  a  very  di^^tinct  magnifier  of  400  there  is  no  appear- 
snce  of  any  planetary  disk. 

May  92.  The  new  «^tar  has  moved  away  from  a  bt  and  is 
now  fiitunCed  at>  in  fig,  6.  The  star  A  of  fi^.  4  i^  no  longer 
W  the  place  where  1  observed  it  the  24th  of  April,  and  was 
tllirfefore  the  ajsteroid.     I  examined  it  now  with  gradually  ' 

incioased  magnifying  powers^  and  the  air  being  remarkably 
cl€«r,  I  saw  il  very  distinctly  with  4C0,  577^  aiid  63G-  On 
comparing  its  appearance  with  thebe  powers  alteniately  to 
that  of  equal  stars,  among  which  was  the  463d  of  Bode*s 
Cfttnlogue  of  the  htars  in  tlte  Lion  of  the  7th  magnitude, 
I  could  not  find  any  difference  in  the  visible  size  of  their 
disks.  • 

By  the  estimations  of  the  distances  of  double  stars,  eou- 
tained  in  the  first  and  second  classes  of  the  catalognes  I  have 
given  of  them,  it  will  be  seen,  that  I  have  always  considered 
every  star  as  having  a  visible,  though  spurious,  dihk  or  dia- 
meter; and  in  a  late  paper  I  have  entered  ut  large  into  the 
method  of  detecting  retil  disks  from  spiirious  ones;  it  may 
therefore  be  supposed  that  I  proceeded  now  with  Vesta 
(which  name  I  understand  Dr.  Olhcrs  hu*»  ^iven  theasfteroid), 
as  I  did  before  in  the  investigiitU>ii  of  the  ma;^nifudes  of 
Ceres»  Pallas,  and  Juno« 

The  same  telesicopes,   the  satne  rompurativc   views,  by  SimiUr  to 
■bi©h  the  tm:illnf*vi  ol  tlie  latter  thrre  had  bt*en  proved,  *^*^y*7*  F^U**, 
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eea^occd  ne  now»  that  I  btd  before  me  a  sifailar  fourth  ce« 
lestial  body. 

Described.  The  disk  of  the  asteroid  which  I  saw  was  clear,  well  de- 

fined, and  free  from  nebnlosity*  At  the  first  view  I  was  in* 
clined  to  believe  it  a  real  one ;  and  the  Greorgian  planet 
being  conveniently  situate^  so  that  a  telescope  might  without 
loss  of  time  be  turned  alternately  either  to  this  or  to  the  a»-> 
teroid^  I  found  that  the  disk  of  the  latter,  if  it  were  real, 
would  be  about  one  sixth  of  the  former,  when  viewed  with 
a  magnifying  power  of  460.  The  spurious  nature  of  the 
asteroidal  disk,  however,  was  soon  manifested  by  an  increase 
of  the  magnifying  power,  which  would  not  proportionally 
increase  its  diameter  as  it  increased  that  of  the  planet ;  and 
a  real  disk  of  the  asteroid  still  remains  unseen  with  a  power 
of  636. 

Farther  obier-  May  23.  The  new  star  has  advanced,  and  its  motion  is 
direct ;  its  situation  with  respect  to  the  two  small  stars  a  b, 
is  given  in  fig.  ?• 

Its  apparent  dbk  with  a  magnifier  of  46o  is  about  5  or  6 
tenths  of  a  second ;  but  this  is  evidently  a  spurious  appear- 
ance, because  higher  powers  destroy  the  proportion  it  bears 
to  a  real  disk  when  equally  magnitied.  The  air  is  not  sufi« 
ciently  pure  this  evening  to  use  large  telescopes. 

May  24.  With  a  magnifying  power  of  577  I  compared 
the  appearance  of  the  Georgian  planet  to  that  of  the  aste* 
roid,  and  with  this  power  the  diameter  of  the  visible  disk  of 
the  latter  was  about  one  9th  or  10th  part  of  the  former.  The 
apparent  disk  of  the  small  star  near  3  Leonis,  which  has  been 
mentioned  before,  had  an  equal  comparative  magnitude,  and 
probably  the  disks  of  the  asteroid  and  of  the  star  it  rescm^ 
bles  are  equally  spurious. 

The  20  feet  reflector,  with  many  different  magnifying 
powers,  gave  still  the  same  result ;  and  being  already  con^ 
vinced  of  the  impossibility,  in  the  preseht  situation  of  the 
asteroid,  which  is  above  two  months  past  the  opposition,  to 
obtain  a.  better  view  of  its  diameter,  I  used  this  instrument 
chiefly  to  ascertain,  whether  any  nebulosity  or  atmosphere 
might  be  seen  about  it.  For  this  purpose  the  valuable  qiian- 
tity  of  light  collected  by  an  aperture  of  18}  inches  directly 
received  by  an  eye-glass  of  the  front  view  without  a  second 

reflection, 
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OBSERVATIOKS  OW  4H   EXPECTED  COM£T#  ^1 

lTflt?ctiofi«  proved  of  em'ment  i]$e*  and  gave  me  th^  diame- 
ter of  this  aateroid  iiitirely  free  from  all  nebuloiiB  ot  atmo* 
ftpberic  uppt^rances. 

The  result  of  these  observatioas  is,  that  we  now  are  iii 
p<M8essioa  of  a  formerly  unknpwn  species  of  ctleiitial  bodies, 
which,  by  iheir  flmalliiess  and  considerable  deviation  from 
the  path  in  which  the  planets  move,  are  in  no  danger  of  dit- 
lurbing,  or  beift*^  disturbed  by  them ;  and  the  ^eat  suceefls 
that  has  already  attended  the  pursuit  of  the  celebrated  dis- 
coverers of  Ceres,  Pallas,  Juno»  and  Vesta,  will  induce  ws 
to  hofMf,  that  Home  further  light  may  soon  be  thrown  upon 
thta  new  and  most  interesliDg  branch  of  astronomy. 

ObseTtniiofiM  of  the  expected  ComeU 

The  comet  which  has  been  seen  descending  to  the  sun,  Roppcarince 
and  from  the  motion  of  which  it  was  concluded,  that  we  ™*J^^       **" 
should  probably  see  it  agaiu  on  its  return  from   the  perihe- 
lion, w«s  expected  to  make  its  reappearance  about  the  mid- 
dle of  last  January,  near  the  southern  parts  of  the  constella<* 
tioti  of  the  whale. 

January  97-     Towards  the  eveninp^,  on  my  return  from  SecnbyMlu 
Bath,  where  I  hall  been  a  few  dayst,  1  gavelny  sister  Caro-  "*"^   " 
lina  the  place  where  this  comet  mij^ht  be  looked  for,  and 
between  flying  cloudsi  the  same  evening  about  6^  49^,  she 
iaw  it  just  long  enou;^h  to  make  a  short  sketch  of  its  situ- 

January  31,  Clouds  having  obscured  the  sky  till  this  time* 
I  obtained  a  transitory  view  of  the  comet,  and  perceived  that 
it  was  within  a  few  de^ee^  of  the  place  which  bad  been  as* 
•«gTied  to  it ;  the  unfavourable  state  of  the  atmosphere,  how- 
ever, would  not  permit  the  use  of  any  iastrumeot  proper  for 
esLaniinin^  it  minutely. 

Tliere  will  be  no  occasion  for  my  g:tving  a  more  particu- 
lar account  of  its  place*  than  that  it  was  very  near  the  elec 
trimeter  of  the  constellation,  which  in  Mr,  Bode*H  maps  is 
fialleJ  machina  lUcirica;  the  only  intention  t  had  iu  l&okio|^ 
for  it  bemg  to  make  a  few  observatious  upon  its  pby»icaL 
condition, 

February  1.    The  comet  had  moved  but  very  little  from  iksciii>«4| 
the  place  whart  it  was  last  night ;  and  as  the  air  was  pretty 

claar^ 
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with  othen. 


^ImSi  I  vff(i  «  l(l-&et  r^fl^ctoc  with  a  low  power  to  examino 
IJU  in^nr^  VM  no  viiible  nocIeus»  nor  did  the  light  which  is 
called  the  coma  increaae  tuddeoly  towards  the  ceotre,  but 
WM  of  Vk  i^Tfgnlar  rqnnd  fonih  and  with  this  low  power 
dxtended  to  about  5»  &  or  7  minutea  in  diameter.  When 
I  fnagnifiiid  iBQ  timisi  it  was  con^devabfy  reduced  in  size* 
vhiicb  plainly  indicated^  that  a  farther  increase  of  magnify- 
ing power  woold  be  of  no  service  for  discovering  a  nucleus^ 
0n  account  of  cbrody  weather  I  never  had  an  opportunity 
of  seeing  the  comat  afterwards. 

,  When  I  compare  these  observations  with  my  former  ones 
of  15  other  teleMopic  comets,  I  find,  that,  out  of  the  l6 
which  I  have  examined,  14  have  been  without  any  visible  so- 
lid body  in  their  centre,  and  that  Ae  other  two  had  a  very  ill 
defin^  small  c^tral  light,  which  {perhaps  might  be  called  a 
nucleni,  but  did  not  deserve  the  name  of  a  dislu 
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Obtiftaiums  and  Meoiuremenii  qf  the  PlanH  Fesia.    By 
JoHK  Jbromb  Schhobteb,  F.R.S.* 


PUnct  Vesta 
has  no  disk 
with  a  power 
of  300, 

and  an  intense 
radiating  light, 
like  a  star  of 
the  6th  magni- 
tude. 


The  same  with 
othe^  tele- 
scopes. 


JlTlT  our  very  first  observations  with  magnifying  powers  of 
150  and  ^0  applied  to  the  excellent  new  15-feet  reflector, 
we  found  the  planet  Vesta  withoui  any  flpptarance  of  a  disk^ 
merely  as  a  point  like  a  fixed  star  with  an  intense,  radiating 
light,  and  exactly  of  the  same  appearance  as  that  of  any  fixed 
star  of  the  sixth  magnitude.  In  the  same  manner  we  both 
afterwards  saw  this  planet  several  times  with  our  naked  eyes, 
when  the  sky  was  clear,  and  when  it  was  surrounded  by 
smaller  invisible  stars,  which  precluded  all  possibility  of  mis* 
taking  it  for  another.  This  proves  how  very  like  the  intense 
light  of  this  planet  is  to  that  of  a  fixed  star. 

As  the  observations  and  measurements  of  Ceres,  Pallas, 
and  Juno,  were  made  with  the  same  eye-glasses,  but  with 
the  13-feet  reflector,  we  soon  after  compared  the  planet 
Vesta  with  tlic  same  glasses  of  136  and  239  times  magnify* 


^  From  the  Phik)S. Trans,  for  1807,  Part  11,  p.  iib. 
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in^  power  in  the  13-feet  reflector*  In  both  tliese  telescopei 
its  image  was,  without  the  least  difference y  that  of  a  fi\eA 
.itar  of  the  6th  magnitude  with  an  intense  radiating  light ; 
90  that  th'S  new  planet  may  with  the  greatest  propriety  be 
called  an  o^rerotf^*  '  AnwteroM. 

April  S6lh  in  the  en^ning  at  9  o'clock,  true  time,  1  suo  Metiumd. 
ceeded  in  effecting  the  measurement  of  Vesta,  with  the  same 
power  of  ^8d,  by  means  of  the  l3-feet  reflector,  with  which 
that  of  Ceres,  Pallas  and  Jnijo  had  been  made;  and  when 
viewed  by  this  reflector  it  also  appeared  exactly  in  the  «ame 
manner.  Of  several  ilhiminated  disks,  of  a*0  to  0*5  docimal 
lines,  which  I  bad  before  made  use  of  for  measuring  the  sa- 
tellites of  Saturn  and  Jupiter,  the  smallest  disk  only  of  0*5 
lines  could  be  used  for  this  purpose;  by  it  the  rounded  no* 
cleus  of  the  planet  Vesta,  when  the  disk  was  at  the  distance 
of  6Jro  lines  from  the  eye,  appeared  at  most  of  the  same 
size,  and  I  must  even  estimate  its  diameter  as  ^  amaller*  If 
therefore,  we  attend,  not  to  the  fuU  magnitude  of  the  pro^  |  ^  i^eui 
jection,  but  the  estimation  just  mentioned,  it  follows  by  cal*  diauicrcr  only 

culation  that  the  apparent  diameter  of  the  planet  Vesta  is  0;^^^»  ^  ^^^^ 

•^  '  tna(  of  in©  4tit 

mty  0'4S3  of  m  secmid,  and  consequently  only  half  of  what  satellite  6f  S*^ 

I  have  found  to  be  the  apparent  diameter  ^(Ae/b«rlA  satel-  ^^^* 

hte  of  Saturn^ 

This  extraordinary  small ness,  with  such  an  intense,  ra-r 

diant  and  unsteady  li^ht  of  a  fixed  star,  is  the  more  remark* 

able,  as,  according  to  the  preliminary  calculations  of  Dr, 

Gayss,  tliere  can  be  no  doubt  that  thi^;  planet  is  found  in  the  it  h  betwetn 

same  region  between   Mars  and  Jupiter,  in  which  Ceres,  Mars  and  J  uj* 

Pallas%  and  Juuoi  perform  their  revolutions  round  the  sun  ; 

that,  in  close  union  with  them,  it  has  the  same  cotraological 

origin;  and  that  as  a  planet  of  such  smallness  and  of  so  very 

Intense  light,  it  is  comparatively  near  to  the  earthy     This  re* 

markable  circumstance  will  no  doubt  be  productive  of  im- 

|iortant  co^mological  observations,  as  soon  as  the  elements 

of  the  new  planet  have  been  sulTKiently  determined,  and  lU 

distance  from  the  Earth  ascertained  by  calculation. 


Lilienthal,  May  12,  isa?. 
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On  a  new  Methf^  of  Slating,  and  cfmttmHmg  the  Rotfs  of  ^ 
Houses:  by  Mr,  Lewin  Tuowbx«l*. 

frinciplesof^  X  HE  leading  principles  of  Mr.  TtigweH's  plan  are,  ta 
Inethod  of  ^  '  ""^^^  ^^^  ^^^  timber,  thus  diminishing  the  expense  of  a 
<^oofing.  roof;  and  at  the  same  time  to  render  it  secure  against  the 

admission  of  mod  or  water.  The  saving  of  slate  is  effected 
by  lowering  the  pitch  of  the  roof.  This  likewise  diminishes 
the  length  of  the  rafters,  which  at  the  same  time  are  placed 
farther  asunder  than  usual;  and  besides  this  the  boarding, 
usually  placed  uuder  slates  to  keep  out  the  wet,  is  dispensed 
with  entirely.  An  additional  advantage  he  observes  is  con* 
uected  with  his  roof.  It  possesses  such  superior  strength* 
as  to  be  capable  of  sustaining,  if  necessary,  partitions,  and 
floors  connected  with  them,  even  down  to  the  ceilings  of 
the  modern  enlarged  dining  rooms,  if  they  be  appropriately 
constructed  and  suspended  from  it;  thus  superseding  the 
necessity  of  the  otherwise  expensive  and  complicated  con- 
struction of  spliced  beams,  ceiling  joists,  &c«,  saving  tiin- 
ber  and  workmanship  in  these  also ;  and  finally,  by  thus 
combining  in  a  frame  the  roof,  partitions,  and  floors  of  a  ' 
building,  of  rendering  the  whple  much  more  firm  and  com- 
pact, than  any  mode  hitherto  used. 
His  new  mode  1*he  peculiarities  of  the  mode,  and  as  such  necessary  to 
ie»€rlbed.        be  pointed  out,  cannot  be  described,  and  consist  in, 

1st.  A  diminution  in  its  elevation,  seen  in  the  beam-raf- 
ters A  A,  PI.  VIU,  fig.  1,  giving  an  angle  of  only  twelve 
degrees  from  the  horizon,  whereby  both  its  timbers  and  slates 
will  be  lessened  in  quantity  in  a  ratio  generally  as  of  three 
to  four. 

2c//y.  The  increased  distance  of  these  rafters,  as  at  B  B, 
fig.  3,  one  from  another,  t.  e.  to  two  feet.  And  as,  in  the 
teodes  hitherto  used,  they  are  generally  at  not  more  than  15 
inches  asunder,  a  farther  saving  will  therein  be  found  of 

^  Abridged  from  the  Letters  tnd  Papers  of  the  Bath  an4  West  of  Eng- 
land SodPty,  Tcl.  XI, 

mor* 
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more  than  one  in  three,  or  as  io  the  proportion  of  13  to  11 ;  ^^  mode  of 
mnd   uliicb,  together  with  the  diminution  in  their  length  «cnbe5. 
abovomentioned,  while  they  combine  to  a  system  of  far 
greater  strength  and  duration ,  will  incur  a  ssrlng  in  the  slat* 
ijig  03  aforesaid  of  about  a  fourth  part,  and  in  th^  rafteriog 
of  considerably  more  than  half. 

C  C,  figs.  1,  9»  Wall-plates  in  substance  canaiderably  in* 
creased;  \\z.  to  six  inches  square. 

D  D  D,  f}^'  U  2,  Foot-beams,  firmly  inserted  in  the  w^lU 
plates^  by  means  of  dove-tailed  joints,  at  six  feet  distance 
from  each  other;  one  of  which  joints  \9  seen  at  fig.  8,  lak} 
open,  to  display  the  operation  pf  the  wedge;  4s,  ihould  il 
inadvertently  be  driven  in  on  the  inside  of  the  plate,  an4 
where  floors,  partttions,  &c.  as  before  hinted,  on  any  occa>» 
sion,  are  to  be  suspended  on  the  roof-timbers,  it  would  ne- 
cesaanly  draw,  a|id  derange  the  whole  of  the  superstrnc* 
ture*. 

EKE,  fisjs,  1,  2,  First-piece,  of  pepuliar  *bape  «n4 
strength,  being  two  inches  thick,  and  nintf  deep, 

F  F,  figSt  If  2i  Purloins,  or  side-pieces,  let  in,  and  spike^ 
nailed  to  the  queen-posts,  at  right  angles  with  th^  rafters, 
and  at  equal  distances  from  their  extremities* 

G  G,  tig.  2,  Plate-rafters,  let  into  the  wall-platea  at  theif 
lower  ends,  screwed  at  their  centres  to  the  purloins,  and 
firmly  fa&tcned  by  an  appropriate  joint  (see  fig.  3)  to  thefir^ 
pieces*  Thus  in  these  is  more  di^j^tinctly  seen  the  pecuU^r 
and  singular  stability  of  the  system.  As  each  of  the  foot^ 
beams,  together  with  its  sustained  pnd  sustaining  raf^ers^ 
king  and  queen  po^ts,  Ice,  forms  an  ^rch,  or  rather  a  scries 
of  archer,  of  suph  perinaiieucy  as  not  to  be  subdued,  while 
their  parts  remain  uncrushed,  the  wall-plates  C  C,  fastened 


*  Should  it  tt  iny  time  be  foretocn  thit  1  mf%Tc  tfimn  ordinary  weight 
will  be  found  id  Roors,  partitions,  Stc,  thus  suspended  on  the  rool-tiai* 
bcrs,  it  will  b«  onlf  necessary  to  enlarge  the  sise  of  the  lalter|  aa4  tbey 
puiy  therein  br  ad;ipted  to  Any  scale  requirpd.  If,  however,  theri^ 
i)>ouki  Ue  2.  probabiiity  ihi^t  an  alteration  In  the  upper  chambers  may  a^ 
some  future  pe^^od  take  place,  and  wherein  a  removal  of  the  partition! 
may  be'^onie  nccesstry,  although  it  would  be  far  fmni  being  Impractica- 
bte,  tha  method  raaji  notwithstandm;,  all  thtnff  considered,  perbapt 
not  be  f«uod  the  most  eligible. 
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Kevmodeo<  to  fbem  bj  doTe-tailed  jointii  as  aforesaid^  constitute,  for 
•cribJL  tlyeie  iDtamenieot  rafters,  abutmeots  as  immovable  as  those 

oT  tbe  beaor-rafters  theoiselres ;  and  which,  like  those,  be- 
ing firmly  fastened  to  the  purlcnns  F  F,  at  their  centres,  and 
to  the  first-^ecesat  their  opper  ends;  while  these  first-pieces 
remain  unbent  in  an  upward  direction,  and  the  wall-plates 
are  fotuid  immovable  otutwards,  they  form,  e«ch  pair  of  them. 
as  permanent  an  arch  as  the  beam-rafttrs  themselves ;  and 
d)us  aiduig  the  latteis  they  altogether  constitute,  as  afore- 
said, a  frame  of  such  singular  and  uniform  strength  and 
ability,  af  ypdoubtedly  to  be  capable  of  sustaining  at  least 
^Qy.  weight  thi^t  it  may  ever  be  necessary  to  lay  on  it. 
.  H  H  H,  figjk  f,  9,  Deal  laths,  each  an  inch  thick,  and 
tiro  inches  wide,  their  lower  half  rabbited  for  receiving  the 
upper  ends  of  the  slates,  in  depth  equal  to  the  thickness  of 
the  latter. 

1 1,  figs.  1,  2,  Slates,  nailed  nearly  at  their  centres  to  the 
tipper  parts  of  the  laths,  the  nails  clenched>  and  the  slates 
cemented  on  both  sides  to  each  other  with  putty,  or  any 
other  matter  proper  for  uniting  them  ;  and  thereby  eflBectu- 
ally  excluding  rain,  wind,  driving  snow,  and  all  aerial  hu- 
midity. 

K  Kf  fig-  3>  Ceiling-joists  inserted  in  the  foot-beams  after 
tbe  usual  manner* 

L,  fig.  2,  A  portable  stage  or  scaffold  for  the  slater  to 
work  on  between  the  rafters,  for  keeping  at  all  times  under 
his  thumb  a  new  and  appropriate  set  of  simple  implements, 
(as  usefully  employed  by  rational  beings  ip  all  other  matters! 
and  occasionally,  as  the  work  proceeds,  to  be  drawn  back* 
ward  on  the  ceiling-joists. 

M,  fig.  1,  The  slater  seated  between  the  rafters  on  his 
stage,  with  his  work  before  him,  and  immediately  under  his 
eye. 

N,  fig.  7,  A  discharging  saw,  that,  being  of  proper  tem^ 
per,  and  having  a  series  of  teeth  ahout  three  inches  down  on 
each  side  from  its  point,  is  occasionally  introduced  by  a 
hammer  at  its  heel,  and  thus  removes  putty,  nails,  &c.  from 
a  broken  slate ;  when  a  new  one,  supplying  its  place,  will, 
with  a  little  putty  under  its  lower  edge  to  cement  it,  becoma 
quite  as  effectual,  if  not  as  firm,  as  the  original  one.     Pror 

bably, 


I 


I 


I 


bilit^-f  ihe  potty  having  been  thus  removed  hj  the  teeth  of  New  mc4c  of 
the  saw  up  to  the  nail,  a  siTn'tbr  instrument,  with  ^o^^^vet  *J.^^,5 ^  ** 
finer  teeth,  would  more  properly  apply  for  cutting  off  th^ 
1atter#when  the  first  might  again  proceed  to  the  eiitih:  fiepsi- 
tutiou  of  the  slat»% 

O,  fig.  4,  A  pallet  of  thin  permanent  boart!,  that,  being 
put  into  a  mould  for  the  purpose,  receives  on  its  upper  sur- 
face potty,  mortar,  or  any  otfier  proper  cement;  and  which* 
being  spread  over  it  with  a  moistened  wooden  spatula,  ot 
striker,  obtains  a  uniform  thickness  (a  quarter  f4  an  inch 
more  or  lesi^),  governed  by  the  depth  of  the  mould,  in  the 
manner  of  formtnj^  bricks :  this  is  afterward  divided  into 
half-inch  slivers,  and  applied  ou  the  joints  of  the  slates,  ai 
seen  at  P,  fig,  2. 

Q,  fig.  5,  The  mould,  of  the  same  brendth  on  the  ttisi^ 
as  the  pallet;  and  which,  having  an  edge  rising  on  three  i»f 
its  sides  more  than  the  thickness  of  the  pallet,  gives  that  of 
the  cake  of  cement. 

R,  fig»  6i  A  two-edged  knife,  for  dividing  and  applying 
the  above  slivers  of  mortar,  putty,  &c. 

"  8,  figs.  1  and  9,  a  small  set  or  head  of  iron,  nhont  three 
pounds  weight,  to  be  taken  with  the  left  hand,  at  the  driving 
of  the  nails,  and  pressed  hard  against  their  points,  thus  giv- 
ing them  an  effectual  clinching,  and  at  the  same  time  re- 
ceiving the  impufce  of  llie  hnnjmer,  so  as  to  prevent  all  jar- 
ring, diKJunctiont  and  derangement.  Stilt  farther  to  guard 
iinst  this,  and  la  avoid  the  absurd  practice  of  s[tHtting 
laths  with  almoMt  evcvy  nail  that  is  driven  througJi  tlicm, 
an  appropriate  brad-awl,  T,  fig,  %  with  a  T  head  and  chis- 
*el  pointy  to  cut  its  way  across  the  grain,  should  be  used  to 
maVe  a  passage  for  the  nail,  previous  to  di  iving  it. 

While  tlie  pressure  of  every  kind  of  slating  on  the  tim- Gen ctal  defect 
hers  of  a  roof  is  found  in  all  its  parts  etjuiil,  and  the  powW  **  ™°  ** 
cf  such  limbers  for  sustaining  it  is,  by  the  modes  hitherto 
used,  very  partially  Applied,  and  chiefly  found  in  those  that 
have  their  lower  ends  set  in  its  foot-beams ;  an  idea  of  a  pe- 
CTiliar  uniformity  and  consequent  lability  in  the  general 
system  here  recommended,  as  well  a^  separately  in  that  of 
fastening  down  itb  slates,  will,  1  htiuibly  eonctive,  impress 
ittelf  on  every  mind  open  to  conviction. 

Was 
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Shtei  shflaU  Wnt^tiitf  valve  of  these  slates  dnly  estimeted,  hcywsoeire^ 
eau^tf  ^  pleiiteoii^  aod  inezbeustible  at  their  quarries,  they  might 
tlieri^  bjr  meant  of  nurioos  patterns,  saws,  drills,  rasps,  and 
other  proper  machinery^  while  moist  and  soft,  be  formed 
Into  dif^reotly  si^ed  parallelograms,  with  the  greatest  faci- 
lity, aocuracj,  and  dispatch ;  and  every  slate  being  made 
thereby  to  retain  the  utmost  regular  size  its'  rough  cUmen- 
iiona  would  admit  of)  much  unnecessary  waste  would  be 
avoided,  and  beiog  afterwards  regularly  classed  and  deno^ 
ninated  by  the  number  of  inches  in  their  lengths  and 
breadths  respectiTely,  (aa.nine  fifteens,  ten  eigbteens,,&c. 
instead  of  tfie  burlesque  terms  of  ladies^  tounieifses,  and 
dmdkeueij  they  might  with  much  less  expeuse  be  conveyed 
to  their  respective  destinations^  and  when,  whatever  tie  class 
yfeferred,  they  would  be  also  much  more  conveoientty  and 
affectively  applied,  than  if  of  various  shapes  and  sizes.  Mill- 
ttonesi  grindstones,  and  indeed  all  others,  if  raided  at  a  dis- 
tance from  their  respective  destinations,  are  prudently  di- 
vested, of  all  superfluous  matter  and  weight  at  their  quarries; 
^  -    and,  but  for  its  claim  to  exemption  from  all  tliat  is  rational, 

iiiere  is  no  cause  wby  the  same  economy  may  not  be  used  in 
the  removal  of  slate* 
Huiehing  From  considerations  of  the  great  scarcityi  and  high  price 

•h^^  be  dis-  ^  timber  in  general,  and  connequent  necessity  for  our  re- 
garding the  most  frugal  use  of  that  article ;  also,  the  im- 
inense  waste  of  that  ground-work  of  all  our  wealth  and  sup- 
port, manure  for  our  lands,  that  has,  through  all  ages,  from 
time  immemorial  prevailed  in  the  use  of  thatch ;  and  finally, 
from  the  certain  and  very  great  danger  of  the  latter  being 
destroyed  by  fire ;  the  obvious  absurdity  of  using  it  at  all, 
wherever  a  better  material  may  be  obtained,  one  might  na- 
turally suppose  would  evince  the  propriety  of  an  almost  uni- 
versal recourse  to  light  thin  slates,  as  a  most  eligible  mate- 
rial for  roofing  in  general.^ 
t)angef  of  fires  I  recollect  no  less  than  six  fires  having  taken  place  in  my 
instanced.  native  village,  from  its  cottages  having  been  covered  with 
thaieh.  One  of  them  was  occasioned  by  sparks  from  a 
forge;  another  by  those  from  an  oven;  and  three,  if  not 
four,  were  generally  supposed  to  have  proceeded  from  the 
bands  of  incendiaries.     It  is  obeervaUe,  that  during  the 

whole 
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•fhole  period  of  the  above  ooly  one  tire  has  happened  ihcrre 
under  a  roof  fonned  of  nlate:  and  that  m  the  building  of 
«U  hou»ea  smce,  that  article  has  judiciously  obtained  a  pre* 
terence* 

With  a  view  to  general  reformation  in  the  matter,  we  may  tomhvdf 
oWrve,  that  from  the  universal  predilection,  during  «tboat  ^9*^^' 
thirty  years  past,  for  that  vtrry  beautiful  and  i^mck  growing 
plant,  the  Lombardy  poplar,  widely  fostered  in  all  crowded 
places,  and  particularly  the  nietra^>olis»  amon^  other  good 
purpoiieSf  for  th^  puriheation  of  the  atmosphere,  its  Hoe 
itrai^ht  timbers  begin  now  necessarily  to  be  taken  down 
and  brought  to  murket,  80  that  in  a  short  time  wt;  may  ex- 
pect an  abuodaut  biippty;  and  although,  beinj^  of  a  vety 
light  and  ioft  texture»  no  particular  use  has  yet  been  asi- 
figned  them)  there  cannot  be  a  doubt  of  their  bemg  ere  long 
very  geuerally  used,  at  least  for  inferior  buildings;  the  pre-  Cautloni  re* 
caution  a  being  regarded  of  felling  tbem  always  in  winter,  *P**^'*"f  *^ 
and  when  sawn,  wa^^bing  out  their  saccharine  juiee'>,  by  lay-> 
ing  their  ^'atit lings  awhile  under  water;  and  aliKi  giving 
them  (together  wiih  their  plank,  boards,  &c.)  extra  size,  in 
proportion  to  their  want  of  density*  The  tjcotch  tir  like-  Scotch  fin. 
wiie,  from  the  scarcity  and  dearth  of  all  other  timber,  and 
particularly  foreign  deals,  begin  a  now  to  be  universally  em- 
ployed. And  were  the  genius  and  peculiar  properties  of  our 
immense  tracts  of  waste  lands  thought  worth  attending  to, 
it  cannot  be  supposed,  but  that  many  of  them,  composed 
of  light,  pervious,  blowing  sands,  and  lit  for  httle  tlse, 
(mch  as  about  Basingstoke  in  HampEhire,  and  indeed  to  be 
found  elsewhere  in  too  many  parts  of  the  kingdom)  might 
be  rendered  abundantly  productive  of  this  article;  and 
which  also,  when  felled  and  sawn,  being  properly  washed, 
would  be  found  very  generally  useful  in  better  erections, 
tVhenever  their  long  horizontal  roots  may  without  obarucn 
tton  extend  themselves,  howsoever  infertile,  in  the  common 
acceptation*  the  soil,  their  growth  is  generally  more  rapid 
than  in  land  more  rich ;  but  at  the  same  time  more  close 
and  impervious*.     Nor,  it  is  to  be  hoped,  will  the  idea  be 

thought 

*  There  ire  now  lying  on  the  Quay  in  this  town,  brought  down  by 
'  the  Kennet  and  Avon  CAnaI|  many  fine  trecj  of  Urcbj  with  other*  i»f 
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OEOtOGICiL  OBSfeKflTIOVS  tU  PRiVCE,  &C. 

{hottgtit  ▼itionaiy,  that  were  a  suffidencv  of  these  articles 
tiiDS  easily  and  quickly  procured,  they  might  afterwards,  by 
teoma  of  cmr  already  numerou*  and  eonstantly  increasing 
canals^  and  other  improred  modes  of  conveyance,  together 
tdth  a  proper  accompaniment  of  blue  slate>  or  at  least  the 
ftctitiouB  red  pantiles^  be  transmitted  to  every  town  and 
Tillage  in  the  kingdom ;  whence  the  produce  of  perhaps 
richer  lands  might  be  remitted  in  return,  and  in  some  degree 
commensurate  to  the  expense. 

Much  also  might  be  done  by  appropriate  and  judicious 
planning;  some  houses  containing  by  far  more  room,  and 
particularly  usefki  room,  than  others  under  the  same  or  a  less 
quantity  of  roofing. 

The  danger  of  the  slatH  being  broken ;  and  the  insnffi'- 
eiency  of  the  putty  or  cement,  to  keep  the  joints  weather- 
tight,  hare  been  objected  to  Mr.  Tugweirs  plan.  In  answer 
to  this  he  points  out  a  house  thus  covered  in  upward  of  three 
'  years  ago,  which  has  remained  during  that  time  impervious* 
to  wind,  wet,  or  dampness  of  any  kind  from  the  air. 


Valley  des 
feoroeitt 
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Heights  f^  various  Places  in  France^  Sfc. ;  by  Dr.  Berger. 
Concluded  fnm  VoL  XVIU,  p.  808. 

Sect.  IV. 

bfitf  description  jqf  some  mountains  iu  the  department  of 

JUont'Blanc^ 

JL  I^E  vallej'  des  fiornes,  the  bottom  of  which  is  scarcely 
higher  than  the  plain  of  the  lake  of  Geneva,  and  which  i» 

btotch  aitd  tpr^o  fii>  iti«if»  than  fony  feet  in  length,  although  of  less 
than  fortv  yean  growth ;  they,  seterai  of  them,  iquare  two  feet  at  bot> 
toni,  and  ncafly  one  at  the  top^  many  of  the  larch,  approaching  nearer 
to  parallelisms,  are  Mtraight,  and  free  from  knots;  and  the  lower  lengths 
t»f  even  the  Scotch  fir  cut  very  good  board;  while  their  tops  serve  well 
for  coanie  roof  timbers ;  but  as  the  knots  in  these  dispose  their  scantlings 
treating  knotty  to  warp  in  drying,  care  should  be  taken  to  soak  them  immediately  from 
plants.  the  uiw-ptt ;  and  in  about  six  weeks  after,  judiciously  to  stack  them  from 

the  pool|  placing  the  moat  knotty  always  at  the  bottom  of  the  pile,  where- 
by much  of  such  warping  would  generally  be  prevented. 

separated 
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^Htptmted  from  it  only  by  the  mountainil  SakWe,  Ston,  and 
Vo«rtictre«  has  for  its  WmxtB  to  the  south  a  chain  of  monn- 
'  tains  in  the  same  line  as  mount  Brisc/ii,  and  the  direction  of 
tv'hicfi  is  parallel  fa  thnt  of  the  central  chain*  The  course 
of  the  Arve,  and  the  low  mouutuins  that  skirt  the  western 
fibore  of  the  hike  of  Atmecjy  are  itn  boundaries  to  the  north- 
east and  *ioiitli-we«t, 

.     Mr.  JSaujiBure  has  descri^ied  onty  the  moutitnins  on  the  Southern 
fi6rth  of  this  valley.     The  chain  on  the  south,  taken  to<^ew*^***^ 
tliCf,  »»  at  least  15  mile*  loti^.     Its  greatest  height,  like  tlwit 
of  the  Jura,  i?  to  the  sonrh-weat.     One  nioiuituin  there,  la  LaToumette< 
Tournetfe,  rilses  940  tomes  ab<>ve  its  base.     The  precipices 
of  this  chain  ]oo\l  from  the  Al|)s,  that  is  to  say,  tiie  strata 
Blo|>e  toward  them.     Tfie  limestone  that  composes  them   is  Silex  iirtcr- 
compvet,  iiicludiii^  great  numbers  of  imbcddefJ  flints,  and  ^?*^^^^'^n 
not  milVequcnlly  we  meet  witii  calcareous  rocks,  the  tops  of 
wliich  are  compictefy  cappetl  with  silex. 

Though  this  mountatna  that  form  this  chain  are  all  coih 
l»ected  together,  except  fiiat  the  continuity  is  occusiouaJly 
[iittwrwpted   by  ti  traasverse  valley,  they  have  almost  mt 
many  different  namc8»  as   there  are  parishes  at  their  feet. 
The  strata  arc  much  more  re^lar  in  the  north-east  part  uf 
kjthe  chatiiiSf  than  in  the  soutii^vest     Thus  the  mountains  of 
'3t»  Laurence  dbplay  horizontal  banks,  much  resembUng 
those  of  mount  Sal^ve ;  while  at  Villaz  and  Dingy,  where 
the  nrincipal  branch  of  the  chain  has  a  perceptible  intiexion  .4 

to  the  south,  the  struta  lobe  their  uniiorui  horizontali ty,  and  VarUtion  in 
tbiB  more  and  more  aft  we  approach  Touriiette,  where  we  ^^^  suam. 
^  completely  broken,  others  arched  or  raised  upon 
Ives;  a  charactt-r,  tia  already  observed,  announcing 
the  vicinity  of  a  tranisittou  chain,  fhe  back  of  this  chain 
toward  the  Alps  falls  into  the  valley  of  little  liorntttMi»  at  the 
bottom  of  which  flows  the  river  Borne,  Over  this  river  is  a 
bridge  more  thaa  sixty  feet  hi*;h. 

The  two  piincipal  summits  of  this  ch«in  are  Pormonaz  Pormonar. 
Slid  Tournette-     Formonaa  is  nearly  in  the  middle  of  the 
chain,  and  rises  540  toises  abo\t  lU  basic.     The  hrst  part  of 
iIkt  aacetit  is  through  a  vcrj-  thick  wood,  from  i^hlch,  after  Thl^ll  wod^J 
•  joymey  of  two  hours  and  half,,  you  enter  into  ridi  pas-  p,-- 
futes,  bounded  on  alt  sides,  except  to  th«  northn^oAt^   by 
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cliffi  more  than  1  BO  toi&es  higli.  In  these  meadowg,  which 
forin  a  aatural  aoiphitheatrts  nrti  huts,  where  you  may  tpend 
the  night  an  occasioa^  and  whence  there  h  a  pleasaot  view 
of  part  of  hike  Annecy  and  the  Burroanding  country.  From 
this  station  you  g^n  the  summit  of  the  mountain  in  an  hour 
aiid  three  quarters.  Nothing  can  be  more  dreary  than  the 
iiTebite  top  of  mount  Pormonaz,  Figure  to  yourself  a  vast  flat  of 
limestone  rock,  perfectly  bare  and  destitute  of  vegetatiou* 
intersected  by  clefts  in  every  di  recti  on »  like  the  table-land 
of  mount  Flattetf  and  you  will  have  a  just  idea  of  it.  Here 
and  there  at  the  bottom  of  these  clefb  are  seen  the  dry 
trunks  of  some  lifeless  firt,  the  brown  colour  of  which  forms 
a  striking  contrast  with  the  whitenet^s  of  the  rocks  amidst 
which  they  are  found. 

In  no  part  of  the  chain  did  I  find  uoilules  and  caps  of 
flints  so  abundant.  Xbe  analysis  of  one  of  these  nodules 
gave  me  0*87  of  siliceous  earth  :  yet  when  reduced  to  pow* 
der  an  add  excited  a  slight  effervescence  in  it,  from  a  small 
quantity  of  calcareous  earth*  either  forming  a  constituent 
part  of  it,  or  from  which  the  sarface  could  not  be  completely 
frieed. 

From  the  summit  of  Pormnnaz  Toumette  appears  to  ad* 
vantage.  It  is  seen  directly  south,  and  exceeding  iu  height 
most  of  the  mountains  around  it  as  much  as  Motit  Blaoc 
mrpasaet  the  summits  in  its  vicinity. 

Toumette  may  be  ascended  by  the  way  of  Talloires,  but 
more  t^\\y  by  that  of  Thones»  a  small  but  very  ancient 
town*  now  the  chief  place  of  a  circle,  which  is  seated  at  its 
east  foot.  Thia  town  is  built  in  a  very  narrow  valley,  which 
on  this  account  enjoys  a  warmer  temperature  than  the  larger 
vale,  as  is  evident  from  the  plants  it  produces. 

From  Thones  you  proceed  along  the  bottom  of  this  val- 
ley for  half  an  hour,  then  cross  a  branch  of  the  Sicre  on  a 
woo<!en  bridge,  and  reach  the  hamlet  of  Clef^.  Thence 
the  rood  t^ntinue*  through  a  wood  of  beech  and  firs,  not 
Tery  thick,  to  about  one  third  the  height  of  the  mountain. 
At  this  place  are  a  few  summer  huts.  The  first  time  I 
ascended  Toornette,  which  was  in  1799»  I  found  on  the 
I  Sth  of  August,  some  distance  above  these  huts,  a  cake  of 
frozen  snow,  several  feet  thick  at  bottom^  the  only  place 
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^liere  itg  tlilckne6d  coutd  be  estimated^  and  extending  up 
he  ardivity  of  the  moiiiita'm  qaUe  to  its  summit.  The  pre- 
ceding winter  having  }»ef»n  severe,  ao  much  snow  had  fa  It  en, 

at  the  heat  of  snfnmer  had  not  been  able  to  melt  it,  a  cir- 
cuQistunce  unheard  of  before,  for  the  oldest  id  habitants 
could  not  reeullect.  thai  the  ^now  had  ever  remained  Ioiig\^ 
than  the   end  di'  June.     I  conceived  this  mn^  of  frozen 

low   mi^lit  pr«»ve  the  nucleus  of  a  glacier  of  the  seconti 
er^i  and   in  ikct  the  foltowinfi;  year,  when  I  returned 

lither  in  July*  I  found  tlie  snow*  far  from  havioi^  dimi- 
^nished.  hm\  rather  increased,  so  that  the  recent  production 
of  II  glacier  on  this  mountain  appeared  to  me  very  proba- 
ble. 

Oo  apprciarhin^  the  tummit  the  ttone  assumes  a  fissile 

laracter^  which 'it  hud  not  below:  and  we  meet  with  dode- 
caedral  calcareous  spar  finely  crystallized,  and  several  frag- Spar, 
ments  nf  jifritstone,  of  which  there  \h  a  stratum    ll6  to!se»  Grit, 
•hove  the  level  of  the  sea.     1  did  not  perceive  any  nodulet  ^^  ^jjj^ 
of  sileir,  which  are  so  common  on  mount  Pormonax*     The 
loftiest  point  of  Tournette  is  a  very  remarkable  rock*     It  Singulir  rock. 
is  nearly  circular,  94  feet  high,  and  145  in  diameter,  stand- 
ing alone  on  a  point  of  the  ridge  thtit  forms  the  summit, 
and  cut  perpendicultirly  nearly  alike  on  every  side*     There 
is  no  getting  to  the  top  of  it>  hut  my  means  of  steps  cut  in 
the  rock  on  the  n^rth-trast.     It  la  no  doubt  from  this  rock, 
standing  there  bke  a  sentry-box,  and  seen  from  all  the  sur- 
rounding Country,   that  the  mountain  received   its  name. 
The  prospect  from  it  is  very  extensive  and  interesting.     To  frospect  from 
the  east  it  takes  in  tlie  centre  of  the  grand  chain,  and  all  '** 
the  sect>ndary  ones  attached  to  it  in  succession :  to  the  south- 
east the  mountains  Tarenteuse  and  Maurienne:  to  the  scKith- 
wcst  those  of  the  department   of  the  Is^re:  the  chain  of 
Jura  to  the  north-north-west ;  and  the  lake  of  Geneva  to 


Mr»  Saus(«ur«  first  diftinguHhed  the  glaciers  into  two  klndi.  The  Gtacieriof  IW^^ 
firtt  are  inctuded  in  tire  tKiUoms  of  Itie  high  vail  'y«,  alnxyit  all  in  «  kindi. 
tmnaverve  direction,  th:il  terminate  at  bottuiu  tii  the  low  lot^gitudui^l 
vmlkys,  while  al  lop  they  foim  gmnd  cuU-iit-mc  £urmuiid<Nl  by  iiuiccev 
fible  rocks.  Such  are  tho«e  ihkt  cerminatc  in  ihc  valley  of  Chimoum. 
Thn#eol  the  f«<otid  kind  ate  not  bcluded  in  ful!ey«,  but  ipread  over 
Iht  ilo^ei  ot  lu|t|  iummitf . 

T  2  the 


tte  Doith.  Beneath  yoov  feet  yoa  have  •  bird's  eye  view  of 
tlie  Uke  of  Anaecy,'  and  ^  fine  pkiae  around  it :  and 
westefly,  toward  the  Lyoonoisy  tiie  new  extends  very  far,  aa 
there  b  nothing  to  interrupt  it. 

Aoothmr  ro«d.  .  The  road  by  way  of  Annecy  and  Tallinres  is  much  more 
labori<mB.  The  aseent  from  Talloires  is  very  steep,  mad  not 
free  from  danger.    In  the  neighbourhood  of  that  tdwu  is  a 

Vineytrd.  fine  Tineyard,  formerly  belonging  to  a  convent  of  Benedic- 
tines there ;  and  the  road  to  it  firom  Menthon  is  shaded  by> 

Chttouts  and  walnut  and  dienut  trees*  The  moutttain  itsdf  is  very  ridi 
ID  plants,  whichever  way  you  ascend  it. 
■  The  following  table  exhibits  the  heights  of  the  different 
places  that  have  been  mentioned,  in  fathoms  and  thousand^ 
IMfts  above  the  level  of  the  sea,  as  calculated  firom  the  height 
of  the  baiameter,  bodi  according  to  the  formula  of  Deluc 
and  that  of  TremUey,  with  the  mean  temperature  by  Fah* 
renheit*s  thennometer,  and  the  time  when  tile  obsenradona 
were  made. 

The  heights  of  some  of  die  pmcipal  points,  as  given  by 
Deluc,  Pietct,  and  Saussnra^  are  Also  added. 
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OntheCuUvoaHokofiktPoppy.   ByT.CooAjfy  3I.D*. 

il^LTMOUGH  the  anlour  with  which  the  British  nation 
punues  whatever' pcomues  to  be  of  public  utility,  is  perhaps 
unequalled  b}*  any  other,  and  cectainly  exct^eded  by  none; 
yet  there  is  one  subject  which  has  hitherto  been  permitted  to 
Cuttitatiaii  of  escape  our  aaention,  and  in  which  several  nations  upon  the 
[b^P^PPT^^-  contioent  can  not  only  boast  of  their  superior  policy,  but  are 
already  enjoyfug  considerable  advantages  from  it-,  1  mean  tkt 
culiivMtum  gf  ik€. poppy  iq  a  guat.cxUnt  for  the  hen^t  of  Us 
'  oil,a»an  artiele  i^/oodf  and  for  o^ier  useful  purposes. 
Cbjoction'tolt.  It  will  doubtless  l»e  rei^atked,  that  we  ought  not  to  ascribe 
the  neglect  of  it  as  an  article  of  fopd  to  inattention  akogetlier, 
but  to  a  superior  caution,  as  the  narcotic  quality  of  the 
poppy  renders  it  totally  unftt  to  be  taken  iiiwaidly.  This,  it 
is  allowed,  is,  in  appearance,  a  Very  formidable  objection; 
and  as  it  respects  the  .livies  of  multitudes,  it  ought  not  to  be 
treated  with  levity:  the  objection  itself,  and  the  argument 
from  analogy  on  which  it  js  founded,  ought  to.be  completely 
confuted,  before  the  article  can  be  recommended  to  the  com* 
rounity  in  this  novel  point  of  y\ew, 
'Answer  to  this  We  might  observe  that  the  objectioo  is  solely  founded 
objection.  upon  Very  slight  and  imperfect  analogy.  It  aMume$f  that, 
because  some  parts  of  a  plant  arc  noxious,  the  whole  must 
be  equally  noxious.  But  this  assumption  may  be  confuted 
in  numberless  instancas.  Daily  experience  testifies,. that  dtt* 
ferent  parts  of  plants  possess  not  only  differetu,  but  opposite 
qualities*  Oranges  and  lemons,  which  arc  used  in  profusion, 
possess  juices  that  arc  both  palatable  and  refrigerating;  but 
these  are  enclosed  in  a  rind,  the  essential  oil  of  which  is  ex* 
trerocly  acrid  and  stimulating:  and  it  is  well  known  that  the 
bland  and  nutritive  tapioca  is  the  produce  of  a  tree  the  roots 
of  which  are  highly  poisonous.  Ju  this  case,  therefore,  the  ar* 

^^  Papers  ef  the  Bath  and  West  of  ^ogland  Society,  vol.bc,-?.  931. 
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guni^T>t  from  antJogy  may  be  consiflcred  as  a  Tery  proper  mo* 
five  for  caution;  but  if  it  advances  farlLer,  it  degenerate 
info  a  pernicious  prejudice. 

There  have  been,  however,  itian^  incidental  drcuro^tanoes 
which  have  had  h  pHrtiat  influence  in  removing  these  prejq- 
dices.  It  is  wt'Jl  known,  that  compounders  uf  medicineihavc 
made  a  very  liberal  u»e  of  the  !»eedii  of  poppies,  as  subiti* 
tutes  for  the  ojl  of  !swe«ft  uIjuoikIs,  without  the  least  detri- 
ment to  ihct  pal  lent.  They  have  sometimes  imputed  to  it 
additional  nVfr/M,  from  iis  being  supposed  to  possess  narcotic 
properties.  But  that  they  have  erred  in  tlieir  hypothesis  is 
plain,  from  the  practice  of  many  individutih,  who  have  made 
the  seeds  (if  poppies  a  common  article  of  food*. 

But  it  will  be  the  principal  object  of  the  lollowing  paper 
to  inform  the  inhabitants  of  tbh  cminJry,  through  the  me- 
dium of  your  pubhcttiion,  that  the  above  objection  has  been 
repeatedly  advanced  and  repeatedly  confuted  j  that  experi- 
ments, first  made  with  a  degree  of  catitiun,  have  finally  re* 
moved  prejudices  long  and  inveterate;  and  that  the  white 
poppy  (papavtr  hortense  stmine  atbtf)  is  cultivated  to  a  very 
great  extent  in  France^  Brabant^  and  GerrHQtJtf^  and  more  re- 
cently in  Hufiand^  cbirfly  to  extract  the  oil  from  its  seeds; 
which  is  found  not  only  to  be  sulubrioas,  but  to  be  peculiarly 
delicate  in  it>  flavour.  It  is  now  become  a  coniider;tble  ar* 
licle  of  commerce:  the  oil  uf  a  superior  quality,  for  the  use 
of  the  table',  and  ihe  inferior  for  majJUfacturies  and  various 
other  purposes.  It  is  produced  not  only  with  considerable 
profit  to  the  cultivator,  but  also  to  the  merchant  and  con* 
ftumer. 

As  it  19  natural  to  imagine,  that  tbe*prejudices  against  the 
common  use  of  poppy  oil  for  culinary  purposes  will  be  very 
generiilf  since  they  are  apparently  sanctioned  by  prudent  cati* 
Hon,  it  19  not  expected  that  the  most  positive  assertions, 
founded  trpun  the  experience  of  strangers  on  ibe  conlruent, 
would  be  sufficient  lo  remove  them.  But  a  ciicumstantial 
narrative  of  a  contest  which  has  already  taken  place;  and 
ihe  final  triumph  of  experience  over  the  opposition  tounded 

^  See  Prosper  Alpinus,  lib.  iv,  ca{).  K  G«?ofrej  Mat.  Me4,  torn,  U,  p* 
71^    Lcvti^s  Maien^  Mcdica,  Article  Fspavcr  Album. 
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OQ  Analogous  reasoning ;  and  a  particular  biatement  of  thw 
advantages  which  have  accrutfcl  to  the  cultivator,  merchant^  < 
and  consumer,  may  perhaps  attract  the  attention  of  somf  J 
agriculturiits  in  our  own  country^  who  may  thn%  be  en«| 
couraged  to  make  similar  experiments:  and  as  the  ts»ue  mu$|| 
he  the  BAtne^  they  wiJl  be  able  to  produce  absfilu tc  demon 
itration,  that  the  oil  is  totally  destitute  of  the  noxrous  qualtrl 
fiei.  that  have  been  ascribed  to  it ;  and  finally  convince  thfrl 
pubiiCf  that  it  may  become  a  cbciip  and  Ubef  ul  snbstiiute  fof  j 
the  olive  oil,  and  a  very  bei>eticial  article  of  commerce. 

For  thib  purpose  I  shall  ^tate  t*>  thcsgricuhunst  a  succinc| 
•ccouat  of  the  rise  and  prugrei»s  of  tlie  cuUivalion  of  tkn 
poppy,  in  order  to  express  tbu  oii  from  the  seed;  the  mannef  j 
of  cultivating  it,  and  the  etnolumentii  nblch  have  been  re«| 
cetved  by  the  culli valor,  from  anthenijc  documents  iu  tti 
Dutch  and  Gern>an  languages  which  arc  in  my  possession* 
OQofp<^PP^».  In  the  year  179^>  the  Society  ostaUtohed  at  Amiiterdan 
for  the  encouragement  of  agriculture,  being  informed  tha|l 
the  oil  of  poppies  wji?  cultivated  in  several  parts  of  DanceA 
Flanders^  and  Brabant,  thought  it  an  object  of  suHicient  ira*| 
pv^rtauce  to  make  nvore  particular  inquiry  ;  and  they  learned  J 
from  indubitable  aulhcrtty^  t^ot  only  that  it  was  generalty;| 
used  in  the  place  of  olive  oil.  but  that  several  thousand  ca&kfl 
of  it  were  exported  annually,  a  lajgc  cjuantity  nf  which  wii 
imparted  into  Holiand^  and  sold  undor  the  natne  of  olive  otl^l 
or  mixed  with  it  in  considerableabunditnce;  and  they  appeale^J 
to  several  merchants  who  were  members  o(  th^  Society  fcm^ 
the  truth  of  thh  asseilioni  wtibout  being  contradicted. 

Tbea«  facts  induced  tliu  Society  to  propose  three  premiui] 
consisting  of  a  silvet*  mtdal  tind   ten  ducats  each,  which  were 
divided  into  the  three  following  classes. 

The  Jirgt  to  the  husbandman  who  should  sow  not  le&s  ihaA^I 
Half  an  acre  of  a  c/ayry  soil  with  poppy  seed ;  the  secmd  < 
a  sandy  ground;  and  the  third  on  turf  or  peat  land.  j.j 

They  also  oflfered  to  the  person  who  shall  have  cultivate 
the  largest  f|uantity  of  ground,  on  the  two  first  spt»cies 
ioil,  in  the  most  masterly  and  advantageous  manner,  a  go 
mcdaff  \B\iiQ  fjftif  ducats ,  or  thai  sum  iu  money,  in  lieu  of 
the  above  prcmiumip. 
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Tbo  cnndidate^  were  to  give  an  accurate  staiemeiit  of  di« 
qttftntity  of  ?ecd  sawn  per  acre;  the  time  of  sowing,  and  of 
gathering  the  poppies;  the  quality  of  the  %o\\;  the  mantier 
«f  procedure  in  every  part  of  the  process;  the  t^cantit/  9i 
oil  produced,  and  the  total  of  the  expenses. 

In  consequence  of  the  above  proposals,  in  tbeyeat-  fo^o«^-  CTairaaRtfijf 
ing  0799)  ^^*"*  P*  Haak  became  a  claimant;  sent  in  satif- ' 
factory  «pecKncn9  of  the  oil  produce  J,  accompanied  witll 
testimonies  from  two  respectable  physicians,  that  upon  eitpc- 
fitnents  mndc,  it  fully  appeared  that  the  useof  the  oil  was  riot 
in  the  least  pn-jydicial  icj  the  human  constilutieo ;  arrd  that 
the  oil-cakes  were  very  wholesome  and  nutritive  food  for 
cattle. 

The  Committee  appointed  to  receive  this  report  not  onty 
expressed  ihcir  entire  satisfaction  at  the  attestations  of  the 
phyticianfi,  but  they  laid  before  the  Society  at  large  aa 
account  of  the  proceedings  which  had  taken  place  in  FVance, 
tpon  the  interesting  question  concerning  the  noxioat  or  sa- 
lubrious qualities  of  the  poppy  oil,  in  the  followirjg  Narrative* 

So  early  as  in  the  begirming  of  the  seventeenth   century,  Prooeeduigt  m. 
the  oil  of  poppies  was  produced  in  such  large  quantities,  that  *^*^^*?*** 
il  gave  ri:»e  10  grc^t  aitd  lasting  contentions,  which  rose  to  good  or  bjil 
such  a  height,  that  the  government  was  desired  to  interfere,  *l^*'*^i*^  *^ 
an^  appease  the  contending  parties;  either  by  authoriting 
^e  use  of  this  oil,  or  totally  to  prohibit  the  consumption, 
according  as  exprriments  should  decide  vchether  it  contained 
Ciia  Doaious  qualities  ascribed  to  it,  or  not* 

Tlie  opposer^  urged  the  objections  already  stated  :  they  as^  Arfrumeott 
•tntd,  that  as  the  capsulum  or  poppy-head  contained  *^**^**^ '** 
juices  highly  narcotic,  this  must  also  be  the  case  with  itf 
seeds;  that  the  frequent  use  uf  the  oil  extracted  from  them 
exposed  the  consumer  to  all  the  dangerous  consequences 
arising  from  the  too  liberal  use  of  opiates;  and  that  thej 
would  finally  obtund  the  f^.culties  of  the  soul;  thnt  the  oit 
«ta  of  A  drymg  quality,  for  %h%i  it  waa  upon  this  account  it 
became  peculmrJy  u^etul  to  painturs  r  they  therefore  implored 
government  to  coniiue  iis  usei>  to  this  object. 

•  •The  advocates  muiaiained  that  ao  proofs  existed  of  theie  Aucweredbf 
pertiicious  effects;  but  on  the  contrary,  experience  testified  ^^^ 

that 
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that  tbe  ••cd*  were  peculiarly  nutrhive  boib  to  men  and  CAl- 
lie;  tbey  asserted  rliaf  the  iinci^'nt  Romans,  concerning  whose 
mental  powers  there  could  be  no  <loubt»  were  accuitomed  to 
mix  the  oil  an  J  meal  of  tbe  poppy  seed  with  honey,  and 
have  it  served  up  as  a  »econc1  cour^  at  their  tables }  and  that 
it  was  on  account  ^t  its  nutritious  qualities  so  woU  known  to 
the  Romans,  ihii:  Fitgil  gi\Qs  it  the  itllc  of  Tcicum^food,  by 
v/ay  of  preeminence;  und  that  the  peculiar  quuiitiei  of  this 
oil  rendered  it  a  desirable  object  of  cultivation;  and  that  tasie 
was  delicate  and  pleasant,  somewhat  resembling  that  of  tbo 
bazel  nut;  that  Jt  continued  iu  a  fluid  state,  exposed  to  a 
mach  greater  degree  of  cold  than  was  required  to  con^al 
the  olive  oil  ;  tlmt  it  contained  a  larger  qutintity  oi  Jixtd  air^ 
which  preserved  it  a  longer  time  from  Uing  rancid;  that  in 
these  particulars  it  not  only  approached  to  the  Bn^t  oil  of 
Prtytciicef  but  it  mitigated  the  di^agreeabie  taste  which  that 
oil  acquired  b)  length  of  time;  and  that  the  peppy  oil  de- 
cidedly deserved  a  preference  to  every  other  oil  expressed 
from  seeds,  whether  nut,  almond,  or  beech  ;  which,  tho*lhe/ 
yielded  large  quunlitieik,  soon  became  rancid  :  and  as  there 
was  no  appearance  of  iih  being  permciou'j  in  the  more  extcn« 
sive  u%e  of  it,  so  valuable  aproijuctouf>hinot  to  be  confined 
within  the  narrow  bounds  of  the  painter's  u»e. 

Things  uero  in  this  state,  witliuut  ony  prospect  of  accom* 
raodation  between  the  parties,  when  the  severe  winter  of  l7Q9t 
overtook  the  combatantj*.  This  damaged  tbe  olire,  aiil,  ami 
aUnond  trees  to  bucli  a  de^^ree,  that  there  was  a  great  scarcity* 
of  their  oils;  and  they  were  obiigc<l  to  have  recourse  to  the 
substitutes^  beech  and  rape,  &c.  But  it  was  soon  perceived^ 
that  these  were  lar  inferior  lu  t!ic  oil  exlracied  from  thu  rcd» 
white,  or  broun  poppy,  which  had  a  much  nearer  resemblance 
to  the  small  puriion  of  the  olive  oil  which  the  winter  had 
spared.  This  was  consequently  mixed  with  the  olive  oil  iit. 
the  proportion  of  },  \^  \^  without  the  least  op[)Ot»ition.  £ut« 
m*hcn  it  was  nllemplcd  to  sell  the  poppy  oil  in  its  pure  and 
unmixed  state,  the  oppo^iliun  became  ho  violent,  that  the 
Lieutenant- General  of  the  police  of  Paris  resolved,  in  the 
year  1717,  to  order  the  medical  faculty  of  that  city  to  make 
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tl»B  strictest  examination  concerning  this  subject^  and  dtiif tt 
in  tlit»tr  report. 

l*hc  faculty  appointed  /arfj/  of  the  most  celebrated  prac-  Report  of  « 
tUiot)ers  in  medicine  as  a  commiU^^e  of  inquiry,  who  were  ph?skfiuM  a 
witness^fs  to  various  experiments  accurately  made,  and  whose  its  fafour* 
report  was  e,xpresaed  in  the  following  lertns :  **  cum  satsuissant 
doclor£t^  nihil  narcitticu  aut  sauitati  wimid  in  u  continere^ 
ipifius  ttsum  toicrcuidum  €ssc  txktimarunt ;"  tbat  is,  they  were  of 
opinion,  that  ai  there  )«  nothing  narcotic  or  prejudicial  to 
b«alth  contained  in  the  oil,  the  une  of  it  might  be  permitted. 

But  this  decifiion  was  unsal^^fact'^ry  ;  and  popular  clamours  PopuUr  cli» 
determined  tbe  court  of  Justice  to  pass  a  decree  in  the  year  ||_         * 
1718,  whereby  the  sale  of  poppy  oil,  whether  mixed  or  un- 
mixjpdi  was  prohibited,  under  a  fine  of  three  thousand  livret  ,, 

for  the  first  offence.  Notwithstanding  this  prohibitiDUt  the 
iaie  of  the  article  was  clandestinely  encouraged  and  gradu- 
ally increased  until  the  year  1733,  when  the  court  isstted  * 
•everer  decree,  enjoining  it  upon  i-uperintendBOts  appointed, 
to  mis  a  certain  quantity  uf  the  extract  if  tut  fen  tine  to  ever/ 
cask  containing  100 lbs*  of  this  oil;  of  which  not  less  than 
two  thousand  casks  were  consumed  in  Paris  alone.  This  at*. 
tempt  to*  render  the  u^e  ot  it  impracticable,  had  no  othe? 
in^uence  than  to  annihilate  the  public  sale  of  tbe  ai'iii:l«, 
but  (lie  secret  demand  fur  it  increased  r  till  at  length*  in  the 
year  1773,  a  society  of  agriculture  undertook  to  e-xamin« 
with  the  closest  attention  all  that  had  been  alleged,  either  by, 
writing  or  otherwise,  for  ur  againijt  the  general  use  of  this  oil» 
Experiinenti  were  repeated  in  the  presence  of  the  most  dis- 
tinguished chy mists,  with  the  same  rci>ult,  and  the  Society 
presented  a  petition  to  the  Minister  of  rolice,  setting  forth 
I  he  great  advantages  I  hat  would  accrijc  b^th  to  comn^erc^ 
and  agriculture,  by  rcveri>ihg  the  piuhibiliun. 

This  petition  wuii  put  into  the  hiinds  of  persons  who  vended 
various  kinds  of  drugs,  and  who  hadi  as  a  body,  opposed  the 
object  of  it,  uilh  iirders  to  state  all  their  objection i  to  the 
medical  J  acvfty  ;  by  these  means  the  faculty  became  masil^rs 
of  every  thing  that  was  urged  in  the  debate*  They  again  p,  j  (i-i«,m , 
made  setrcral  c\periments  in  the  year  1776*,  and  finally  con-  nauon  iaiti 
^rtifd   the  decree   ol  the  facuhv  ii^ued  in   1717?  declaring  *^**"^- 

that 
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tlmt  tlie  oil  of  poppies  wm  not  injuhous  to  health,  thst  it  M 
not  contiitii  a  narcotic  power,  and  that  it  might  be  recotn- 
mendeci  tsl  g^ner^l  tiw  with  the  utirtofct  safety.  The  medical 
fkcuhy  Bt  Lkle  h&6  aho  made  a  s^imilar  declaration  in  th^ 
year  1773.  From  thrd  time  to  the  present  the  cultifation  of 
the  poi?py  ha9  not  me;  Mfjih  any  fhrmdeihH  opposition;  and^ 
hns  mcTtm^M  to  «tich  ar  degree  both  in  France  and  Erabant, 
that  they  have  been  able  to  export  a  considerable  !>Qq>9ti9|  t^ 
the  great  d<)T^Ataga  of  iho  husbandman,  as  well  wb  the  iticf* 
chanr:  and  in  season!*  of  scarcity  it  has  been  found  of  the 
most  essential  icnice,  ill  nil  caies  where  the  use  of  oils  wa* 
n?qifired.  In  the  rtorthern  ptrtsr  of  France,  it  was  u^ed  by 
soap-boilers,  as  a  sub'itilute  for  other  nils,  which  were  ex- 
flTmely  dear:  and  in  Brabant  tlic  oiUciikcs  are  constantly 
UM*d  as  food  for  cattle  with  obvious  benefit, 

Thest*  facts  bein^  established,  the  Committee  of  Agrictil' 
fiire  in  Amsterdam  proposed  lliu  premiums  above-mentioned, 
in  order  to  ascertain  whether  the  experiments  made  would 
authorize  the  cultivation  of  the  article  upon  a  large  scale; 
whether  the  soil  and  climate  of  Hotlarul  were  beneficial  to  Hi 
growih  ;  whetlier  the  quantity  or  quality  of  the  oil  would  be 
timilar  la  the  product  of  France  and  Brabant;  whether  the 
profits  would  indemnify  the  husbandman  tor  giving  it  tbe 
preference  to  other  crops ;  whether  the  oils  could  be  aflRirded 
cheaper  than  those  in  common  use ;  and  to  what  purposes 
either  in  the  arts  or  manufactories  it  might  be  applied. 

Deeming  it  possible,  that  the  narrative  of  a  contest  whicli 
subsisted  the  greater  part  of  a  century,  and  in  which  the  ad- 
vocates for  the  internal  use  of  the  poppy  oil  were  uniformfy 
triumphant,  may  have  some  influence  in  destroying  our  own 
prejudices  and  apprehen$»ions,  respecting  the  pertiicious 
quality  yf  this  oil,  I  shall  now  proceed  to  state,  in  as  contislft 
a  manner  as  perspicuity  will  permit,  the  most  interesting 
particulars  rcspccling  its  culture;  selected  from  various  fo- 
reign publications  upon  the  subject, 

SoiL     The  poppy  may  be  cultivated  with  success  on  vari- 
ous kinds  of  soil.     It  ha;*  been  tried  on  a  rich    black   soil, 
peat-ground,  and  sandy  heaths,  and  been  productive.     Those 
lauds  iti  which  the  wild  poppy  abounds  the  most,  are  obvi- 
ously 
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fmtly  moM  congenial  toiti  nmiq^e.     The  rkhei  tb«  s€il>  arul 

I  lie  derttfT  from  ^vccds,  the  larger  will  be  the  crop.     It  is  rrcrt 

so  uilvisftbkv  however,  To  mftniire  for  the  poppy^  as  for  thu  Managemem, 

cto\f  pr  It,  H-s  it  ?^  mot^  cNposeK  to  injtiry  by  weetls. 

Ift-ncc  H  the  btftt  nfter  rarrots  cabbages,  petaCoeWp 

4r,*  Tli'5  fiind  wiw  »**tieratty  pn?p?ireti  by  the  spaitf,  n%  in 

plantfri)^  pot  a  top**;   ami  rh«j  (Inerit  h  workt-d  the  i^retiter  the 

ftdvaiitflge,     nut  when  it  h  cultivated  to  a  g^rc^at  e\tenr»  they 

use  the  plough.     The  ^«!etl  h or 'generally  hten  town  broftxf^ 

cast,  the  plarvfs  rhimicd,  and  weedtnl  nftenvartls»  a^  In  rheettl- 

ture  of  tirrnlps  ;  but  in  d*nis  it  b  sown  abr>tit<ftx  oreiffbt  fa* 

chcf  distTiiir  in  the  rows,  which  has  been   strongly*  reconv 

mended  ;  experiments  npon  a  smnll  scale  having  manifested  a 

superiority  m  this  mf>He.  •  * 

The  Kind  and  Qnantihi  of  Sent  Alriton^h  the  white  Wh»t  kind 
poppy  ba*  becii  clik-fly  ustsd  i^n  Frmctfind  Brnhafrf,  irtrdrrlfre 
fuppoiitfoa  that  it  prodticed  the  finest  tsil,  ytt  it  ha;?  beeii 
foand  that  various  other  kinds  will  answer  the  purpose  a^ 
well.  U  is  even  asserted  that  the  bltic  popp)%  while  rt^'ieMs 
the  largest  qtiantiry  of  seeih  h  in  no  rtipcct  itiferfor  Ih  th« 
qiisiliry  rjf  the  oil.  Admiral  Kingsbcrgcft,  who^e  private  Vir- 
tties  rendtf  him  no  less  a- favourite  with  hh  couirtrymen,  thrni 
hn  sktU  aTkf  cottragc  its  a  naval  officer*  insthirted  an  expcrfr 
ment  with  diflvrent  kinds  of  seeds  in  the  same  soil^  ancffie 
cbuld  nut  perceive  any  difference  in  the-qnality  of  the  o3* 
while  the  seeds  t*f  the  blui*  f  oppy  yieWed  constrJerably  tiftore* 

The  qnenifify  of  seed  ^'lUTujIy  o^d  in  the  broaff-casfhas  Qiianiity  of 
been  after  the   rate  of  "^Ib^.  to  an  Englhb  acre,     fn  dtflb  * 
a  less  proportion  has  been  nsfd.  ' 

Thtre  <ff  xtixi^iffg.     This  is  from  the  middle  of  March  to  ifie  s«cd  time* 
middle  of  ApriK     H  h  he  siown  much  e;irlier,  it  i?  moi-eWtcly 
Id  be  choked  by  m*eed^;  if  laic*f,  tfce  hai^ef twill  be  thrown 
ileep  into  the  autumn  j  and  unless  the  weather  be  unus-nally 
favcMirablei  ihe  M*eds  will  not  ripen  kindly, 

fVeeiifttg,     As  smgi  un  the  phirits  appear  about  two  inches  wading  n^ 

')l^>%e  llic  ^rooiid,  ihcy  must  be  carefully  weeded  and  thinned,  « 

tin   ih«y    %tand    aiioiit   m^ven  or  cigtit  inches   from  each 

tWher.     'lite  wi*e^g  to  be  f  e|>eateU  av  often  as  k  ihall  af^peiu 

necessary.  ' 
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cording  rs  the  time  of  sowing  has  been  earlier  or  kater»  ami 
the  season  propitious,  the  seeds  are  ripe  fur  gatheiing  the 
poppy  beads.  Several  methods  have  been  recommended  to 
harvest  the  crop.  At  first,  the  heads  or  balU  were  brokeo  o^ 
from  their  stems,  gathered  together  in  large  quantities,  and 
deposited  in  a  barn»  or  any  other  convenient  place^  in  large 
heaps,  in  order  to  dry  them.  This  method  was  not  only  te- 
dious but  injurious ;  some  of  the  balls  becoming  musty «  com- 
municattda  disagreeable  taste  to  the  seeds,  and  consequently 
to  the  oil.  Mr.  Poske^  of  Zell,  in  jhe  electorate  of  Hanover, 
prefers  the  following  method.  He  draws  the  entire  plants 
out  of  the  ground  ;  binds  a  sufficient  number  of  them  at  eacU 
extremity,  and  places  them  against  each  other  in  the  manner 
of  vjhtat'Shtaxes ;  and  lets  the  whole  remain  in  the  lield  for 
eight  or  teu  days,  until  they  are  perfectly  dry.     It  was  cu&< 

,tomary  lo  cut  open  the  capsulum  with  a  knife;  he  prefers 
ktfiflcing  it  in  two  or  three  places  with  a  bUi-kook^  and  asserts 
that  ont:  person  may  in  tbis  manner  do  more  work  than  ten 
limes  the  number  of  hands  in  the  former  manner^  and  that 
the  Bceds  are  more  eai»ily  evacuated  from  their  celts.  But 
the  most  convenient  and  expeditious  method  is  to  cut  ofi*  the 
poppy  head^,  as  they  stand  in  the  field :  the  reapers  having 

L.an  apron  before  them,  tied  up  at  the  corners.  In  this  they 
collect  as  large  a  number  as  is  convenient,  and  empty  them 
into  bushel  baskets  placed  upon  a  cloth  ;  by  which  a  consider- 
able quantity  of  seed  is  saved.  The  heads  are  afterwards  put 
into  corn  sacks,  in  a  competent  number  to  be  trodden  by 
men  or  children  in  mhidt^  or  to  be  bruised  by  a  mallet  or  flail; 
by  these  mean«j  the  heads  are  confined  from  flying  from  the 
•Crake,  and  the  seeds  preserved  from  being  scattered,  and 
afterwards  passed  through  a  sieve  of  a  propet  sizo» 

In  extracting  the  oil,  it  iiofthf  utmost  importance  that  the 
miUtpress,  and  bags  be  perfectly  clean  and  pure.  Ntw  bags  are 
necessary,  as  those  used  for  linseed,  rape,  or  any  oihcr  seed, 
will  communicate  an  unpleasant  taste  to  the  oil.  It  is  ad*> 
viseable  to  extract  the  oil  as  soon  after  the  harvest  a& possible, 

.  aa  the  seeds  will  yield  a  larger  quantity  than  if  deferred  till' 
the  spriug. 

The 
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Tlie  Brst  oil  U  destined  for  ihe  uae  of  families.     ThiB  h  TwokinrJsofU. 
c$lfi*drawnfm  any  degree  of  *v ami tii  lojures  the  tiitvour*  Af- 
ter 09  irnicb  is  es&tracted  iti  this  timnoer  as  po^sfblei  a  roti- 
itdtrnble  quantity  of  hh  itiferior  quality  1;^  obtained  by  heat* 
i»>g  tiie  cakei*,  and  presjiing  them  a  second  time. 

The  oil  expressed  mini  remain  for  the  space  of  five  or  six  Mansf  emcnt 
weeks  bf  fore  it  is  u^d,  that  it  may  deposit  in  a  st^diinent  a  ^  **' 
kind  of  milky  substance  that  is  mixed  with  it.  It  muf4  then 
be  poured  into  another  vessel;  and  this  should  not  be  per* 
fectly  closed  at  firsti  but  the  openiag  be  covered  with  a 
Uuen  €toth»  or  a  pricked  bladder,  that  certain  exhalations 
may  pans.  Nor  should  the  oil  be  ira  mediately  used  idler  the 
pruces!!  in  t>ni»hedt  o^  it  continues  to  improve  fur  a  consider- 
able len;4th  of  time. 

That  which  is  first  expressed  is  of  a  pale  colour;  is  f>ecu-  The  bettQj, 
liarly  bland  aud  soft,  has  h  favour  approachin^:  to  that  of 
the  almond  oth  It  la  used  for  {»al]ads  and  otl)er  domestic 
purponesy  either  alone  or  mixed  with  olive  oth  Should  ibe 
latter  be  stale  or  rancid,  it  will  be  rousiderably  improved  by 
a  mixture  of  recent  poppy  oil.  It  Is  not  asserted  that  this  SapcnVtotht" 
ml  may  be  placed  in  competition  with  Provmce  or  [(afian  *'?,"*1"^°  ^^"* 
€(ilt  af  prime  quality ;  but  that  it  if  superior  to  the  ii^Uve  oils 
sold  iu  shops*  being  often  used  to  improve  their  qtiality. 
May  I  not  add,  that  the  iniiabitauti^  of  this  country  are  somc^- 
what  prepared  for  the  culinaiy  Ube  of  this  oil,  by  being  al- 
ready accubtomed  to  iu  taste,  thousjh  without  their  know* 
ledge*  For  since  it  has  long  bceo  imported  into  IloIlnud» 
and  Ubcd  without  suspicion,  we  cannot  suppose  thut  the  mer« 
chants  of  this  commercial  nalion  are  totally  strangers  to  the 
commodity*. 

The 

•  W«  arc  told  by  Mr.  C.  A.  FUhcr,  in  hit  JUiUjt  written  ditring  a 
Jmtmty  (0  Momt^Uirr^  in  thfyftn  180»,  **  that  the  oil  otPrwtnctf  which, 
on  account  of  tci  purity,  nuldness,  aud  fine  flavour^  ts  f&mouf  all  over 
Europe,  1^  exi^orted  to  Italy  in  large  quantities,  and  was  formerly  ex- 
ported to  niany  disunt  countries.  But  lince  the  hard  winters  of  1789, 
and  the  foUoiiring  year^i  so  msny  oUve  tree*  hdve  beeii  frozen,  and  dur- 
ing the  Revolution  vo  ttiw  fiLijted,  that  AU  (which  wai  thtf  prlocipat 
•eit  of  itt  xnBt)  his  liow  ftDUtal)  lo«t  iu  firu  Tktd  most  1  u entire  btaach 
«C  cofTimetce, 
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Tile  second-drawn  oils  are  of  a  deeper  colour,  and  are  ap* 
(ilicaUle  to  all  the  purposes  of  the  more  common  oiU.    Thia 
may  even  be  used  as  lamp  oil ;  and  it  is  alleged,  that  it  does  I 
not  give  off  so  large  a  quuntity  of  smoak,  and   emits  aj 
brighter  flame* 

The  oil-cakes  are  peculiarly  serviceable  for  feeding  andfl 
fattening  of  cattle:  being  deemed  equal  to  linseed  cake9«l 
All  cattle  are  very  fond  of  it,  and  eat  it  with  eai^erness.] 
This  15  the  constant  use  of  it  in  Brabant,  The  stems  ar«] 
sometimes  used  for  fodder,  containing  a  coniiiderable  quun^ 
tity  of  nutritive  oils;  or  mixed  with  stable  dung  and  other] 
manures,  they  enrich  their  quality. 

Erpenits^    prQduci\  and  profits^     Concerning  these  art^j 
clca  it  will  be  necessary'  to  be  particular,  though  it  is  some*1 
what  difficult  from  a  difference  in  the  current  coins,  mea*l 
aureS)  &c.     1  shall  state  the  result  of  experiments  made  oa' 
three  hundred  roedenf,  about  one  acre,  of  a  Bandy  soil,  and 
tliree  hundred   rocden  of  a  heavy  peat,  made  by  a  claimant 
named  5.  N.  Van  Eyg.     The  peat  land  being  low  and  hu- 
mid, he  was  obliged  to  make  deep  trenches  between  the 
beds.     The  harvest  on  this  soil  was  later,  the  poppy  heads 
were  not  so  dry  when  gathered,  aiid  they  shrunk  considera- 
bly in  drying.     There  was  so  smuli  a  difference  in  the  quan-* 
tity  of  seed  from  these  ditltTfnt  soils,  that  no  important 
preference  could  be  given.     The  sand   ground  yielded  in 
this  instance  rather  less  than  the  peat  land.     As  the  quality 
of  the  seeds  appeared  perfectly  similar,  he  mixed  the  whol« 
produce  together,  when  he  sent  them  to  the  oil  mills. 

Tlie  produce  of  the  sand  ground  rather  exceeded  13  sacks, 
tluit  of  the  tccn  or  peat  land,  was  about  Vl  sacks;  together 
they  made  *35  sack^,  I  bushel  of  seed.  These  yielded  oil  in 
the  foUoning  proportions : — 

Two  inferences  may  be  di*wn  from  ilic  above  informaUoo,  Our  l^esl 
oiUi  though  importt'd  from  /laiy,  are  probably  of  the  growth  of  Prm- 
t€nce\  aud  it  i*  ^i\\\  more  |>ruUiibU*  that  the  Inferior  sorts  could  not  be 
afforileii,  even  at  l\\t*  |j  revert  I  pncc,  without  a  la  rgu-raixi  ureal  tlie/iopp^  o*/. 

f  The  Enpttsh  ^laiiitc  acre  m  160  square  perchss^  and  the  Dutch 
mor^,  consisting  of  GOO  rocdcn,  b.  eqiial  lo  300  fiqu^e  perches :  so  that 
the  differenc*  between  a  Diuch  tnorgeaml  two  acres,  is  as  300  to  380, 
the  former  being  only  UO  perches  le»s  than  two  acres. 
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Mingles*.  Cakes. 
93  iacks  which  were  pressed  co/J  gave  ••271     834        Of  oUan*! 

S  Hacks  warmed •  •  •  • Q9       &6 

634  cakes  warmed  and  pressed  gave  ****••     73 

Total  oil 373     890 

Cakes  dimlmshed  in  a  second  pressure  to 
?ll€ • p  minus,  103 

Total  of  cakes  «•..••  782 

Mr.  Van  Eys  remarks  that  poppy  oil  of  a  very  inferior 
quality  IS  sold  retail  at  one  guilder,  or  1j».  I  Off.  per  mingle 
or  quart,  aud  that  mixed  ivlth  olive  oil  at  a  mycli  higher 
price.  However  he  estimates  the  cold-drawn  at  l6*f.  mi[}\ 
ftnd  the  second  sort  at  I4d,  per.  mingle.  The  cakes  are  va- 
lued at  10  guilders,  or  l^jr.  per  100.  His  receipts  stand 
thus: — 

271   MiaEles,  (cold  drawn)  7  „       ^      , 

.t.a/....; .'5^.9,6 10 

102  ditto,  (warm)  at  ]4(/.  •  •  -  •        71     8 
782  Cakes  at  10  f.  per  100 78     4 


Total  •  •  F,  366     8  •  •  £33  0  8 

iTATEMEKT  OP  EXPENSES*  Expeilifw. 

To  digging,  Stc.  600  roeden,  ?  p  ^.,     ^^ 

at  I  ^d>  per  r > 

Seed,  sowing, weeding, &c**-*     4^     19 

Harvesting,  beating  out  seed,  f  r^   . 

o'  o  •fF.4B       3 

Preasmg  out  the  oil,  bags,  £cc.         63      8 

Total  ..F.907      0*'£l8  14  0 

Receipts •>  •  •  •  F.  306     8  0-  £33     0  8 

Expenses 20?     0  0--     18  14  0 


Total  of  Profit F.  151)     9  0     £l4    6S 

This  degree  of  profit  upon  nearly  two  acres  does  not  at  ob»*rrMior\». 
first  appear  to  be  encouraging:  particularly  if  we  take  into 

*  A  Mffij^teU  About  I«r0  pifitf. 

COO- 


2^4  eui«TcaE  or  the  vovrr  roE  oil. 

ronsideration  Tcnt  of  land,  taxes,  f:r.,  which  are  not  men- 
tioneil  in  the  statement.  Mr.  Van  Eys  has  remarked,  that 
the  expenses  attendant  upon  pressing  ont  the  oil,  in  this 
first  essay,  were  considerably  greater  than  would  be  experi- 
enced in  the  usual  course  pf  business*  We  raay  also  notice, 
that  the  preparation  of  the  ground  by  manual  laboar  crea- 
ted a  difference  in  the  expense,  that  would  prove  an  equiva- 
lent at  least  to  the  value  of  land  and  contingent  charges. 
But  what  is  of  iDUph  greater  moment  is  the  very  low  price 
of  the  oil,  as  stated  in  the  above  account.  That  of  an  infe- 
riof  quality  being  valued  at  somewhat  less  than  6s  per  gal- 
lon ;  and  the  superior  at  leas  than  5s.  6d.\  whereas  common 
lamp  oil  is  with  us  sold  for  6s.  per  gallon,  and  sallad  oil  of 
no  extraordinary  quality  atSt.  6d,  or  3f.  per  pint,  or  l/.  or 
4s.  per  gallon. 

It  clearly  appears  from  these  facts,  that  It.  6d.  per  pint, 
or  l^.  per  gallon  for  the  prime  article  whoiuale^  and  at  least 
45.  per  gallon  for  the  inferior  sort,  would  be  an  advantage^ 
ous  price  for  the  purchaser,  who  would  be  able  to  retail  it 
considerably  under  the  current  prices  of  these  articles. 
Ettimatetotl  •  According  to  this  estimate,  the  receipts  upon  471  minge- 
mer.*^  ^'^  len  or  quarts  of  the  iWd-drawn  would  amount  to  about  40/. ; 
upon  102  quarts  of  the  inferior,  to  5/. ;  and  upon  782  cakes, 
at  if.  per  100,  to  7/.  lOf. ;  total  5i/.  lOf.  ibr  one  morgej  which 
would  be  after  the  ratio  of  26/.  5«.  per  acre.  The  expen- 
ses not  exceeding  10/.  per  acre,  would  yield  a  cleaHprofit  of 
1/.    16/. 

Shonld  the  oil  of  superior  quality  answer  the  description 
given  of  it,  and  be  more  palatable  than  the  olive  oil  in  com- 
mon use,  12^.  per  gallon  would  perhaps  be  too  low  an  esti- 
mate for  our  national  character.  For  observation  authorizes 
me  to  assert  it  as  a  serious  fact,  that  nothing  has  a  greater 
tendency  with  us  to  depreciate  articles  of  nutrition,  especi- 
ally if  they  approach  to  luxuries,  than  to  render  them  too 
cheap.  And  although  we  complain  universally,  that  such 
articles  are  extravagantly  dear,  we  almost  as  universaUj  sus- 
pect or  despise  whatever  may  be  purchased  at  a  very  reason- 
able price.  But  as  retailers  are  both  able  and  willing  to 
obviate  this  objection,  the  above  statement  for  the  vendor  m 
wholesale  may  be  permitted  to  rcmasii. 

But 
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But  there  is  anQther  important  point  of  view  in  whidi  this  ^^^^^' 
fitbject  may  be  considered.  Successful  attempts  have  lately  opium  iob# 
been  made  to  procure  opium  from  the  poppy,  in  no  respect  <*>***Q*^"- 
toferior  to  that  imported  from  the  Eiist*;  ami  it  i;*  assertedt 
that  ttUhough  it  may  be  afforded  at  a  very  inferior  price,  the 
product  would  afford  ample  profit  to  the  cultivator.  As  the 
opiuRl  issue*}  from  the  rind^  and  the  seeds  have  been  proved 
not  to  partake  n{  its  narcotic  properties,  an  important  In- 
quiry presents  itself,  whether  the  popp]/  may  not  he  cultivated 
imtk  a  view  to  both  articles f  This  can  only  be  determined  by 
^living  another  c|nei*tion,  wilt  the  invision^  made  in  the  green 
and  unripe  capnulum^  anti  the  erudation  of  its  Juices,  provi  inju* 
rmui  to  the  seefU  in  this  advanced  state  of  its  growth  f  The 
argument  froth  analog^',  which  is  the  only  mode  until  we  can 
obtain  facts,  appears  to  favour  the  negntive  of  the  question ; 
not  only  as  l  lie  re  is  no  immediate  correspondence  in  the 
quahtiefi  of  rhese  two  parts  of  the  same  vegetable,  but  us  many 
experiments  have  proved,  that  by  checking  the  growth,  or 
weakening  the  vci:;etative  powers  t»f  one  part  of  a  plant,  they 
are  increased  '^nd  improved  in  another, 

Desirohs  of  obtaining  some  information  concerning  this Sxpcrim«ni^ 
interesting  subject,  I  sowed ^  in  the  year  1804,  about  half  % 
lug  of  garden  ground  with  Ihe  white  poppy  seed;  and  when 
the  hvads  were  advanced  to  a  su^cient  «tate  of  maturityi  I 
scan/ted  the  external  surface  of  one  portion  of  them  with  a 
penknife,  sufferijig  the  others  to  remain  entire ;  and  though  the 
exudations  were  very  considerable,  there  was  no  perceptible 
difference  in  the  colour,  taste,  or  size  ot  tiie  seeds;  except- 
ing where  the  incibions  passed  through  the  whole  integument, 
which  frequently  happened  fr<im  the  imperfection  of  the  in- 
Mrument,  and  my  in^xpertness.  The  seeds  which  lay  near- 
est to  the  openings  wer*;  di^cohmrcd  by  the  admission  of  ex- 
ternal air;  but  the  taste  nf  the  seed  was  not  injured. 

This  little  experiment  sorvrd  to  convince  me,  that  the  seeds  Rat«, mkreyin 
of  the  poppy  arc  peculiarly  gratcfu!  to  birds,  rain,  and  mice,  bird*  fond  of 
The  fir*t  dexterously  made  large  holes  in  ihe  lower  surface  of 

•  See  Transactions  of  the  Society  innitutcd  at  Loiulon,  fot  the  Ed- 
^courageiii^nt  of  Art$,   Uc.  oti  ihe  mode  and  advautjgc>  atlenduig  the 

the 
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"  tbe  bftU,  through  wliich  the  seed  fell  to  the  ground;  yikI  tiiey 
tku6  materially  injured  a  considerable  portion  of  ray  crop 
ivliile  it  was.  standing;  nor  were  the  latter  le^  destructive, 
whca  the  poppy  heads  were  &pread  upon  the  floor  of  the 
summer-house  in  order  to  dry"them«  1  was  however  iadem- 
Hified  for  this  loss,  by  observing  that  not  a  single  iasiance  of 
mortality  presented  itself  to  evince  the  noxious  quality  of 
the  seed. 

If  future  experiments  should  prove,  that  both  objects  may 
iie  pursued  by  the  same  culture^  scarcely  any  plan  can  be 
4evise4|  which  would  ^rove  equally  profitable  to  the  cultiva- 
tor, and  m^'bcnaficial  to  the  community. 
General  teflec-      ^  '^'^  ^^^  ^^  sanguine,  gentlemen,  as  to  expect  that  any  per- 
^^'"^*  .son  upon  reading  the  above  account  will  immediately  vesolve 

to  cultivate  the  poppy  to  a  great  extent,  as  an  article  of  pro£t. 
Th^re  is  often  a  long  repose  between  the  acquisition  of  know- 
iedge,  and  the  application  of  it  to  practical  purposes ;  and 
in  this  case  I  allow  that  many  difficulties  are  to  be  sur- 
mounted, before  the  open  and  avowed  consunaption  of  this 
oil  would  be  sufficiently  extensive,*  to  make  the  production  of 
•  ..     ,  •  it  an  object  of  sufficient  magnitude.    But  the  increasing  de- 

mand for  oils  of  all  sorts  in  our  extensive  manufactories, 
and  by  the  daily  improvements  in  our  provincial  towns,  the 
.immense  sums  expended  in  the  importation  of  foreign  oils, 
«nd  most  probably  of  this  very  oil  under  a  false  name,  and 
the  daily  increase  of  their  price,  render  a  power  in  reserve 
most  desirable.  The  time  may  arrive  when  the  scarcity  of 
oils  for  domestic  use  may  increase  to  an  alarming  degree  ;  in 
ibis  case  the  general  reluctance  to  the  use  of  those  which  are 
now  deemed  of  an  inferior  quality  may  in  great  measure 
subside,  and  we  may  perhaps  rejoice  at  being  supplied  at  a 
cheaper  rate  with  that  very  oil,  which  passes  smoothly  among 
us  under  the  ficticious  character  of  genuine  oil  of'  o/ites,  I 
^.„  'shall  at  least  enjoy  the  satisfaction  of  putting  it  in  the  power 

of  the  public  to  assist  themselves  at  some  future  period;  and 
take  encouragement  respecting  the  success  of  my  endeavours 
from  the  nature  of  this  very  plant,  which  is  frequently 
known  to  lie  for  years  in  the  soil  in  a  state  perfectly  inert, 
until  some  favourable  circumstances  may  have  promoted  a 

vigorous 
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vigorous  vegetiition,  to  the  surprise  and  iilarm  uf  the  hnaei, 
who  has  uniformly  mistaken  it  for  a  uced, 

N.  B.  h  m«y  be  objected^  rtutt  in  the  above  estimate  of 
ike  profttj,  mention  is  not  iiiade<»l  the  littlitis  wkkrb  m^ 
bcrr«rter  he  imposed  by  government,  and  becomB  cousider* 
able  deductiont.  But  this  objeirtion  has  no  reference  to  pur 
(Ir»tei9ttya.  Thedutrcs  will  not  become  an  object  until  the 
product  of  poppy  oil*  shall  senbibly  drminash  the  importa- 
tion of  foreiijn  oils;  and  in  thiit  ca>e  the  wisdom  of  goveru- 
ni^nt  w\\[  doubtless  prevent  their  n&ing  to  higb^  as  to  ope* 
ta  dlHCoura^t'inent  to  a  culture,  which  would  turn  the 
of  the  oil  trade  m  our  favour;  and  shouW  we  be 
able  t6  extend  this  culture  so  fai  a.^  to  export  the  article, 
a  very  moderate  duty  upon  both  home  consumption  and 
exportation  may  prove  more  than  equivalent  to  the  duties 
at  present  collectetl. 

Since  writinj;  the  above,  I  am  informed  by  a  person 
who  deals  largely  in  foreign  oils,  that  letters  from  Leghorn 
annnunre  an  alurTiiing  deficiency  in  the  last  year's  product; 
that  the  quantity  is  vciy  small,  and  of  a  very  inferior  quality. 
This  informarion  should  operate  as  an  additional  motive  to 
the  attempt  recommended.  The  injury  induced  upon  olive 
trees  by  inclement  weather  is  fretjuently  lo  suth  an  extent, 
dliit  it  can  only  be  repaired  by  the  slow  growth  of  new 
pYtntiitiom^  Thi^  circumstance  gives  an  astonishing  ad-  Adv»MUf* 
vantage  to  a  substitute,  of  which,  by  its  being  an  annual  ^^^^  *J^^^^*  H 
product,  the  deficiency  of  the  most  unfavourable  year 
cannot  be  equally  extensive,  and  would  probably  be  sup- 
plied   by  the  increased  abundance  of  the  year  ensuing. 
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Chi  tkiVse  ^  TV&oceo  W&ier,  m  presemng  Fruit  Cropg,  hy 
deHtoj^g  ItuecU:  tmd  em  the  Uie  of  the  Siriped  or  Rib' 
hmd  Omtt.    By  tin  Robsot  Haliett  *. 

Sftf  Axmmaet,  April  IS,  1802. 

JIBBING  mneb  €i|g»g(fed  in  mercantile  oonceros,  and  hav- 
ing''bat  little  time  lor, other  pmvtiit8»  I  have  not  an  oppor- 
tonityy  though  extremely  fond  of  my  garden,  of  bestowing 
the  attention  to  it  I  could  wish ;  but  having  made  a  few  ex- 
periments with  a  view  of  improving  the  state  uikI  bearing  of 
-my  firiiit  trees,  in  which  I  have  succeeded  beyond  my  high- 
est expectations,  I  hope,  as  my  intention  is  to  benefit  the 
public,  I  shall  be  pardoned  for  troubling  you  with  the  pre- 
sent communication  of  them. 
Iv>pu1ar  notion  .  The  old  gardeners  with  us  have  long  entertained  an  idea, 
of  wail-^ai"*  ^^^  ^"^  climate  has  snfiered  •  change  particularly  inimical 
trees.  to  the  successful  cultivation  of  Wall  Fruit  Trees.     To  this 

circnmstance  they  attribute  the  blight,  which  annually  dis- 
appoints their  hopes^and  consider  tlie  eril  beyond  the  fieaoh 
of  their  skill  to  remedy. 
Common  dis-  The  disease  to  which  I  have  paid  regard,  is  that  which 
^e  of  these  a£f;ects  the  trees  in  the  early  part  of  the  season,  cqrls  up  their 
leaveSf  often  destroys  the  young  shoot^  and  not  unfrcquently 
reduces  the  tree  to  a  state  of  weakness,  from  which  it  is  sel- 
dom to  be  recovered.  I  have,  howeveri  for  some  years  past, 
successfully  combated  this  baneful  complaint,  with  a  pre- 
paration easily  to  be  obtained,  attended  with  little  expense, 
and  yet  certain  in  its  effect. 
Tobacico  de*  The  efficacy  of  tobacco  in  destroying  insects  has  no  donbt 
been  long  known,  and  which  1  was  well  aware  of.  But  as 
the  expense  attending  its  use,  either  for  fumigating  my 
trees,  or  washing  them  with  an  infusion,  was  considerable, 
and  was  perhaps  the  obstacle  to  its  being  generully  resorted 
tOy  i  endeavoured  to  find  out  the  best  method  of  obtaining 
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*  Papers  of  the  Bath  and  West  of  England  Society^  Vol.  X,  p.  199. 
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it  in  quantities  at  a  chtafi  and  easy  rate,  of  appKiag  it  with 
the  least  possible  waste,  and  of  preparing  it  so  ai  to  be  uied 
witb  safety.  On  considejine  the  subject,  it  struck  me  that  J^ater  of  t<y 
the  tobacro  water  u>*ed  by  sbepherds,  having  the  power  of  tniaufictut^ri. 
curing  the  scab  in  sheep,  mi |rht  answer  roy  purpose ;  and 
having  11  tobacco  and  snuff  manufacturer  very  near  us,  I  ap- 
plied to  him,  and  had  the  pleasure  of  finding,  tliat  in  pres- 
'sing  his  tobacco  he  olitained  large  quantities  of  it,  which  he 
threvT  awuy  as  uftpless,  except  some  little  which  he  sold  to 
ihepht-Tds,  This  liquor  was  exceedingly  strong;  and,  after 
various  trials,  I  found »  that  a  quarter  of  a  pint,  or  indeed 
Wss  if  it  was  tolerably  thick,  woidd  impregnate  a  gallon  of 
water  with  sufficient  power  to  destroy  every  insect  or  reptile 
ihut  felt  its  influence;  and  that  two  gallons  of  it,  when  di» 
luted,  were  enough  to  wash  all  my  trees,  which  are  about 
fifty,  three  times  over,  and  to  preserve  them  throughout  the 
season  in  the  liuest  health  and  vigour. 

My  metbod  of  using  it  has  been  thus:  as  soon  in  the  ^^^^  <^ 
spring  as  I  observe  a  leaf  on  any  of  my  trees  oegin  to  curl,  "*'  *    ' 
Xfr  be  in  the  least  diseased,  I  prepare  my  tobacco  water  as 
I  have  before  mentioned,  viz.  to  something  more  than  a 
wine-glass  full,  or  nearly  to  a  quarter  of  a  pint  of  the  liquor,  , 
I  ttdd  a  gallon  of  water;  and  mix  it  well  together*     1  then 
qarinkie  the  ^v^role  of  my  trees  over  with  this  preparation, 
with  a  brush  such  as  the  plasterers  use  in  moistening  their 
walls,  or  sometimes  by  pouring  it  from  a  very  small  watenttg 
poj  with  tine  hole«;  beginning  at  the  top  of  the  tree,  and  ^ 

laying  it  on  very  gently  to  prevent  waste,  which  would  be 
eonsidenible,  if  done  with  violence  or  thrown  from  an  en* 
gine*  Some  time  after,  either  in  one,  two,  or  three  weekii, 
as  I  find  it  necessary,  I  repeat  the  sprinkling ;  and  before 
the  fruit  gets  to  a  site  to  be  stained  by  it,  1  go  over  them 
again  ;  and  have  always  found  three  times  sufficient  to  secure 
Ihem  from  the  depredations  of  the  insect,  which  generally 
preys  on  the  leaves  before  the  shoots  are  much  advanced  in 
strength.  I  have  now  practised  this  antidote  for  some  years ; 
aod  having  during  that  time  taken  every  opportunity  of  com- 
mnnicatmg  the  knowledge  of  it,  1  have  at  this  time  the  sa- 
tiikfiiction  of  Beelng  it  in  such  general  use  around  me,  that  I 
find  OUT  tobacco  maimfaciurer  ha«  such  a  demand  for  the 

liquor* 
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li)U(»>  that  he  sells  it  ^t  is.  6d*  a  gallon.  It  may,  however^ 
no  douht,  he  obtained  at  a  very  cheap  rate  in  Bribtol,  and 
other  placesj  where  ranch  tobacco  is  manufactured^  I  would 
farther  add,  that  I  have  not  conBned  my  experimenU  of  it# 
use  wholly  to  fruit  trees.  Everj^  vegetable  aiid  shrub  which 
I  have  applied  it  to  have  been  relieved  by  it,  and  rt^tored  to 
health »  though  ever  60  much  injured  by  the  insect  tribe.  I 
have  no  dmibt  but  It  would  effectually  destroy  the  red  spi-* 
der;  and  that  tt  may  be  u&ed  witli  salutary  advantage  ia 
numerous  other  instances.  And  as  it  is  a  remedy  so  cheap* 
and  attainable  in  any  quantity  that  may  be  desired,  1  hope 
it  will  preve,  om  being  generally  known,  beneJictal  to  the 
public.  How  far  it  may  be  practicable  to  use  it  in  bop* 
grounds,  or  in  other  extensive  vtt^ws,  I  can  nut  say.  But  I 
«hon!d  imagine^  as  one  watering  only  has  a  mmt  (^»owerful 
fc'fricacy  ;  and  as  the  labour  of  one  man  would  m  a  day  go 
Air  in  the  application  of  it,  that  considerable  bcne&t  may  be 
derii'ed  from  it  v^herever  the  insiect  preys* 

1  cannot  dismiss  my  ptn  without  mentioning  a  few  wurds 
re«pecting  another  experiment,  which  my  ^itUiitiou  preveotb 
my  fbllowihg  up  io  the  extent  I  could  wish*  I  »huU  there- 
fore briefly  state,  that  observing  from  time  to  time  the  itn- 
Oienfe  prodace  of  an  ornamental  gfa^ti,  which  I  had  much 
of  in  my  garden,  and  which  is  distinguished  in  Miller's 
Dictionary  by  tlie  name  of  Striped  or  Ribband  Grass;  it 
occurred  to  me,  tliat  Nature  in  her  bounty  did  not  be&tow 
such  a  prolific  quality  on  this  beautiful  grass,  but  for  some 
wiser  purpose  than  merely  to  gratify  the  eye.  i  therefore 
examined  it  attentivelyi  and  found  it  to  be  very  succulent, 
and  poteeRsiog  much  sweetness ;  and  on  offering  it  to  my 
borscft  and  cowi,  that  they  fed  on  it  very  eagerly.  ]  had  by 
me  a  calf  just  weaned,  which  I  kept  wholly  by  it  for  u 
month ;  and  notwithstanding  it  had  so  recently  been  taken 
from  its  mother,  this  gras^  supported  it  admirably*  and  I  had 
the  pleasure  of  seeing  it  thrive  beyond  my  most  aanguipc 
expectations,  I  ascertained  in  the  course  of  the  year,  that  I 
could  cut  it  three  or  four  times,  and  that  its  produce  wasal-* 
wayi>  prodigious.  It  lakes  a  very  deep  root,  produces  au 
early  spring  crop,  and,  I  believe,  is  an  excellent  summer 
foodfo*;  cattle^:  in  the  wlnier  it  ditiappears.     I  Aould  ima- 

•.-1  ^"^ 
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}nt  it  may  be  i^Ued  from  seed ;  liut  I  have  foaad  it  to  b*  Method  of 

fttly  propBgutetl  by  diviJing  the  roots  into  siiialler  plants^ 

ad  dii^pomtig  of  them   at   distances  of  from    four  to  six 

inches.     Ill  iimist  ground  It  t^preud*^  rapidly,  aud  ioon  furin^ 

[  thick  ma^s  of/ood  exceeding  any  other  kind  I  ever  wit- 

^ed*     Its  dumhlHty  is  suchi  that  wfiat  I  have  in  my  gttr- Vcff^uinibfi*^ 
ien,  which  has  been  there  to  my  kuowlfdge  thvse  tifenty 
rears,  i^  as  thriving,  and  yields  as  much  as  ever, 

1  had  need  apologize  for  trespassing  so  long  on  your  pa* 
ieace;  and  sliall  be  happy  if  these  retoarkt  be  in  any  degree 
»U£id  bciieficiaU 

I  wBd,  with  great  respect,  Sir» 

Your  mo€t  obedient  aervaut, 

ROBERT  HALLETT. 

[(^  It  Is  presiimi^d  the  d^stroyijig  of  iiuectS|  by  spiinkling  ivith  t9-  Perhaps  soma 
ibacco  wstteri  is  tiot  new,  though  noi  generally  practbed;  ii  may  there-  indigenous 
b«  a  public  «cr\ice  to  recommend  the  melhod*     But  as  tobacco  h  ^  *nt  oiay  be 
.         .  ,  ,  J   ..     ii    J    L  J  ..    swbstiiwti?d  for 

•ntiYely  a  dear  arucic,  and  the  Qutd  oboTe  ineniioned  not  ea6tly  tobacco 

I  in  many  situauont^  it  might  be  4  public  advantage  of  no  aniall 
ance,  if  c*ur  ingenious  corrcspondeatii  would  torn  tlieir  attention 
idifft:rent  iribes  of  vegetable!,    with  a  view  to  finding  aniong  our 
flDOst  pungent  and  bitter  plani>,  or  by  a  cheap  and  easy  mixture  of  ihcm, 
1  iob>litute  for  foreign  tobacco,  for  »uch  usei,     The  idt;a  t9  not  wUhout 

Afxl  further  expcrimwiu  on  the  striped  grass  are  undoubtedly  worthy 
«kf  bclctg  Eaade,  in  sinaU  eodosurefl  near  the  farmer*!  or  gendeman^i 
rfMufc. — Ed  I  t  o»  .] 


d  Second  Letter  /ram  Mr.  Robert  Halutt,  on  the  Effu 
cacif  of  Tabaceu  Heater  in  destrvyin^  Insects  infesting  Frttit 
'•    7rees. 


SIR, 


AxmitMeri  Jan,  14,  1904, 


LS  you  requcsteil  in  your  favour  of  the  28th  ult.»  that  I 
would  conamunicatt?  toyou  any  further  discoveries  that  might 
huve  occurred  to  me  in  the  use  of  the  tobacco  water  for  dc^ 

«troyinjj 
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itmyiaf  ittMctt  on  fhu|if«es»  T  trouble  yov  with  the  re%\i\t 
0f  my  esperiments  Ust  yetr,  as  it  will  strongly  tend  to  con« 
flrm  my  repreventetion  to  yon  on  the  i object,  in  the  spring  of 
1809. 
^*?"2I^  Beittf  ftom  home  in  the  early  pait  of  lart  seasoo,  when 
water  on  fruit  vy  ^^^^^  ^^^  putting  &rth  their  shootft,  I  was  prevented 


the  opportanity  of  applying  the  tobacco  water  as  usual,  and 
found  on  my  return  several  large  ptach  and  nectarine  trees, 
again^tt  a  w^t  wall  in  my  garden,  so  wholly  diseased,  that 
tfot  a  leaf  was  to  be  found  on  them,  but  which  was  curled 
up  and  full  of  insects.    The  trees  were  then  wel)  covered 
with  fruit  of  nearly  the  sixe  of  a  haxel  nut ;  but  being  dea-' 
titute  of  leaves  to  shelter  them,  1  despaired  Of  saving  any, 
and  WIS  apprehensive  of  losing  even  the  trees.     I  imme- 
diately prepared  some  tobacco  water,  of  more  strength  than 
usual,  and  applied  it  by  sprinkling  it  very  forcibly  from  a 
brush,  and  in  two  or  three  days  I  could  perceivf  the  insects 
were  nearly  all  killed.     I  theu  renew «*d  the '  application  ; 
and  in  about  a  week  after  I  had  the  diseased  leaves  picked 
off,  and  repeated  the  wash,  and  found  it  to  be  {horooghly 
effectual.    The  trees  completely  recovered,  put  forth  the 
finest  shoots  possible,  and  ripened  an  immense^qnantity  of 
fruit  in  the  highest  perfection. 
Ten  yetn  ex-      I  have  now  used  it  about  ten  years,  and  am  more  tlian 
jei^c  of  iu  gyg^  ^tisfied,   that  nothing  can  more  effectually  destroy 
every  insect,  that  rava^^es  on  the  leaves  of  trees  and  plants 
of  all  descriptions.    And  I  conceive  its  benefits  may  bo  in- 
valuable, if  applied,  as  I  observed  in  my  former  paper,  t6 
exterminate  in  hop  plantations  those  insects,  which  are  so 
destructive  to  the  plants. 

It  being,  as  1  have  mentioned  above,  about  ten  years 
since  I  resorted  to  the  tobacco  water,  and  recommended  it, 
its  use  has  been  gradually  extending  through  this  part  of  the 
Hai  been  mix-  country ;  and  I  observe,  that  some  have  mixed  it  with  other 
^with oiLer  ^j^jj^gg^  ^^^^  having  found  benefit  from  it,  have  considered 
their  composition  as  an  important  discoverj' :  but  I  am  cer- 
tain it  has  been  several  years  Ioniser  in  use  by  myself  and 
my  particular  friends  near  me,  than  by  any  other  person ; 
and  that  it  requires  not  any  additional  ingredient  to  render 
its  good  effects  obvious,  whenever  properly  applied.     But  1 

find. 


I 


VfV'or  T0t4C€<»  WATBIL  SOS 

demand  increases,  the  tobaccoDiits  weaken  It  ought  to  bt 
¥rliat  ihey  send  out ;  and  care  mujit  therefore  be  taken,  that  ^jopl*^*^^ ' 
it  be  fuflficiently  strong  when  used,  which  may  be  known  by 
its  giving:  the  wnter  a  tolerably  brown  colour.  I  have  foand 
sometiroes  a  wine-j^lasa  full  aufficteot  for  a  gallon  of  water ; 
at  other  times,  what  I  have  procured  has  been  so  much  di- 
luted by  the  tobacconist,  that  it  has  required  a  pint  to  give 
a  proper  streno^th  to  that  quantity.  I  was  last  summer 
greatly  annoyed  by  the  red  spider  on  those  trees  that  bad  a  Red  fpi4«r. 
direct  south  aspect  The  minuteness  of  the  insertt  ami 
being  so  securely  sheltered  underneath  the  leaf,  prevented 
iereral  of  ray  ap|jlicatious  from  taking  a  due  effect;  but  on 
watering  my  trees  with  an  engine  for  about  ten  succeasive 
evenings,  very  forcibly,  and  immediately  after  being  so  wa- 
tered giving  them  whilst  wet  a  sprinkling  of  tobacco  water, 
about  three  of  tliose  evenings,  the  trees  recovered  and  ripened 
their  fruit  very  finely* 

I  hope  next  summer  to  have  it  in  my  power  to  inform  yo«  Appletreci 
of  the  result  of  an  experiment  I  am  now  making,  with  respect  ^^'*^^  ^  * 
to  tn^usplauting  apple  trees  from  an  orchard  near  me,  that 
IS  about  to  be  converted  to  some  other  purpose.  Having 
purchased  as  many  of  the  treea  as  J  wau  desirous  of  remov- 
ing, 1  have  newly  planted  out  about  forty  of  them,  several 
of  which  bare  each  a  hogsliead  of  cider  last  year,  and  hare 
done  it  in  many  previous  ieai>ons»  As  E  have  paid  g^eat  at* 
tentton  to  the  prestrrvation  of  theai»  I  have  little  doubt  of 
•uccess.  But  as  it  cannot  yet  be  ascertained,  I  shall  defer 
enlarging  upon  the  hubject  till  1  have  the  pleasure  of  ad* 
dressing  you  aj^aiu.  in  the  mean  time  I  remain  with  great 
respect* 

^*^our  most  obedient  servant, 

ROBERT  HALLETT. 


i*«. 
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ftifiarh  onTa  Pamphlet,  latefy  puhfhhed*  hy  the  Reverend 
'  '  S.'l^iVcR,  respecting  the  Cau^c  ofGravitatim.     By  a  Cor'" 
rikp6hdent. 

•rt)  :\Tr.  NICHOLSON. 
SIRi 

Mr.  Vince's     JLT  is  not  long  since  I  first  saw  Mr.  Viiice**  pamphlet  re- 
ti?r<^uMof     spectinq;  Sir  Isaac  Ntwlon's  conjectures  on  the  caase  of 
l^niTitation.      gravitation ;  some  parts  .of  it  appear  to  me  so  erroneous  and 
so  iiijudicionsy  that  1  think  it  right  to  take  the  first  oppor- 
tunity of  expressing  the  disapprobation,  which  the  author 
^eems.to  deserve. 
Cannot  be  4ke     ;After  having  sh^wn,  that  the  established  laws  of  gravita- 
niedium  varj-  ^on  cannot  be  derived  from  the  pressure  of  a  medium^  of 
inf  io  density,  which  the  density  varies  simply  as  any  given  power  of  the 
5thc<UsSce[  pittance,  Mr.  Vi nee  proceeds  in  these  words  (P.  91],  "  It 
may  be  supposed,  that  if  the  above -assumed  law  of  deniity 
of  the  fluid  will  not  answer  the  required  conditions,  yet sqme 
other  law  of  density^  which  is  compounded  of  differecft 
powen  of  the  distance,  may  be  made  to  i^^ree  wkb  the.  law 
of  gravity.     Let  ua  therefore  represent  the  density  of  the 
medium  by  P  a*"  +  Q  a^  +  R  a'  +  &c. — Hence,  according 
to  the  foregoing  reasoning  (taking  only  the  two  first  terms 
of  tlie    series),   the  law  of  force  tending  to  the  sun  is 

P  X  ?=-»  X  «  2jr;=-»  - 1  +  Q  X  «  ^2ZU!  X  4'-5=2;a. 

1  +  R»  &c.  Now  these,  being  dlfFereut  powers  of  the  dis- 
tance a,  the  \chi}le  can  never  constitute  a  power  which  varies 

>lis  misukt      as  — --."    On  this  point  the  Professor's  whole  demonstration 

|yoiQted  out.  "-^ 

rests,  and  it  is  difficult  to  imagine  how  he  could  have  com- 
mitted so  palpable  a  blunder.  We  have  only  to  put  m  1=  0, 
and  R  =  o,  in  order  to  show  the  fallacy  of  his  reasoning: 
the  force  will  then  be  respreseuted  according  to  the  expres- 
sion here  laid   down,   by  Q  X  12=^  X  l2Zl?_i    and 

ItriT — 1  may  become  =:  —  2  on  many  suppositions,  while 

the 
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t^e  density  ts  expfea«ed  by  two  terms  of  the  first  serieg.    But 
in  fact  there  appeare  to  be  another  mistake  m  Mr.  Vince*«  Another  er- 
calculations,  for  instead  of  2  m  and  2^,  he  ou^ht  to  have 
written  3  m  and  39;  Mr.  Vince  sayi,  '*  let  the  density  be  as 

rf"",  then  ^  the  dif^tance  of  the  particles  is  as  ^Z*  (p.  17)  ? 
Newton    00  the  contrary,    say«.  "  particulanim  distantiw  KewtonN  iv 
trmit  ut  cubomm  latera  AB»  a6»  et  niedtorum  densitates 
reciproce  ut  spatia  contineutia  A  B  cub,  et  ab  cub."  H.  %3^ 
So  that  if  the  density  be  expre«»ed  by  F  —  -»  «  being  —  1» 

which  is  the  power  of  the  distance  of  the  particles  of  an 
elastic  medium  expressing  their  repulsive  force,  the  law  of 

2  Q 
the  derivative  force  will  be  repre*ented  by 


These  errours  in  the  work  of  a  Professor  of  Astronomy 
and  Experimental  Philosophy*  and  a  Professor  in  the  Uni- 
versity of  Cambridge,  afford  no  very  flattering  speciinens  of 
the  mathematical  attainments  of  thi«t  country:  and  I  am 
soiry  to  say,  that  they  have  been  passed  u  rmoticed  by  one  of  Mbtake  timio- 
the  most  respectable  of  our  reviews,  in  which  a  copious  ac-  ^^^i^w 
count  of  the  essay  is  inserted.  **  If  the  salt  has  lost  its  sa» 
voQf,  wherewith  shall  it  be  salted  V*  £t  quis  custodiat  ipsos 
Citstodes  f 

Mr.  Vince  has  thought  properto  complain,  in  his  prefa^  Complaine  of 
tory  statement,  of  the  conduct  of  the  Council  of  the  Royal  ^^^^"t**the 
Society,  and  in  particular  of  that  of  its  President,  in  de-  Roy&i  Societj. 
eliniog  to  publish  his  esaay  in  the  Philosophical  Transac- 
tions. He  says,  that  it  was  presented  by  the  Astronomer 
Royal  to  the  Society,  "  when  the  President  and  one  of  the 
I9ecretanes  requested,  that  the  author  would  withdraw  It^ 
and  present  it  again  in  the  Novemb**r  following,  as  the  pa- 
per appeared  a  proper  subject  for  the  Bakerian  Lecture.  It 
was  accordingly  withdrawn,  and  offered  again  at  the  time 
when  it  was  requested  to  be  presented.  The  paper  was  then 
read,  and  appointed  to  l>e  the  Bakerian  Lecture,  But  he/ore 
it  went  into  the  Committee  which  is  expressly  appointed  to 
exaoaine  and  determine  what  papers  shall  be  printed,  the 
author  was  informed,  that  it  was  doubtful  whether  his  paper 
would  be  published.  The  circumstances  attending  :  hi^  m- 
Vol,  XIX— April,  isoa.  X  formation 
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formation  led  htm  to  suapect,  tkat  it  would  not  appear  if%| 
tlie  TransaetioT)&  of  the  Society*  axid  io  tlua  he  wa&  not  d'lM 
appoioted/' 

In  Uie  whole  •f  thb  toipoiiiiKit  liiaWy  there  appears  to  m«l 
nothing  wlmtcvert   that  an  impartial  perv^o  could  deem  %| 
just  cause  of  oflTetice.     The  author  had  more  than  once  l>e-| 
Son  been  appointed  to  grre  a  Bakeriafi  Lerttife ;  and  wheiftJ 
he  ofiTered  this  |)aper  to  the  Socit?t}',  •*  the  President  and  on^J 
of  the  Seeretaries'*  pfobaWy  thoot^it  it  a  compliment  dtftfl 
to  his  established  rei>utatioii,  to  «u^q^£>t  tn  him,  that  it  migfalJ 
serve  far  a  Bakerian    Lecture,  without  havitr^  gone  farthef  1 
than  the  title  of  his  paper,     lie  wccordingly  accepted  thol 
compliment  and  the  fee.     The  paper  having  been  pHrtiallyl 
readt  as  all  mathematical  papers  must  be,  it  is  natural  td  I 
suppose,  that  it  was  ^uVjmittt'd  to  the  exaininatiou  of  90019] 
one  or  more  individuals,  previuusly  to  it6  heii»g  discuss^  bjj 
the  Committee  of  papers,  since  inathemuttcat  demonstniKiJ 
tiona  cannot  easily  be  examined  by  any  large  body  of  pei^l 
sons,  however  select ;  and  a^  the  4ipituon  of  such  individuals 
might  easily  be  expected  to  influt'Ui  e  the  determination  of 
the  Committee,  it  is  not  diilicult  to  imagiuei  that  it  oijgbt 
1^  known  beforehand,  **  that  it  was  doubtful  whether  the, 
l|»aper  would  be  pubU^hed/'  alUioy<^h  it  may  be  questioned^ 
whether  or  no  the  person  who  ^ave  the  faint  acted  with  Ef- 
fect discretion. 

Afler  these  ounarkb  on  tiie  mathematical  parts  of  M 
\rinc€*a  paper,  and  this  attempt  to  expluin  the  conduct 
the  Council  of  th«  Royal  Society »  it  will  scarcely  be  ne 
tary  to  make  any  comment  an  the  unjust  and  ilUb^i-al  lwsti^^ 
Duatioa  conveyttd  by  the  obscrvatioo,  that  '*  Sir  J*  iVmglf| 
the  late  worthtf  and  Uarned  Prt^ideut  of  tlie  Boyai  Socifttj;;, 
executed  the  duties  ol'  his  high  ofhce  with  great  impartiaiitjf 
and  hotu^ur*^^  Nor  nhaU  I  enlarj^e  at  present  on  d4iy  otl^er 
objections  which  mi^ht  be  made  tu  Mr.  Vince*s  r^s^y :  wbal 
ne  bays  respect!  n|^  the  interference  of  the  etbereAl  atmo- 
tpheres  of  the  ditlVrcut  planets  is  totally  foreign  to  the  qiie»* 
tion ;  and  souie  otlmrs  of  Ins  reumrks,  whichi  are  perhaps 
better  fuunded,  have  already  been  &tutt^  by  Frofe9»»or  Ri^ 
brson,  and  by  other  autUotA^:  but  the^e  are  101  perfect iona 

which 


0»   TK»    Bust   99   yOTAtm 

whkh  might  €ii«*y  be  forgiven,  if  tfa^y  were  tbe  only  crroun 
Chttt  bftVQ  been  cBinwtled  in  the  essay. 

I  mm»  SIR. 
Your  abedief  t  humble  servant. 


«V 


See  errata  at  the  foot  of  the  last  page. 
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k  Fm-ther  Experiments  and  Obitrvations  on  Potash  and  its  Base. 

^^  In  a  Letter  from  Mr^  C.  Sylvester, 

my 
tall 


To  Mr-  NICHOLSON, 
Dear  Sie,  Df'%*  March  28fA,  1808. 


N  your  Jotirnal  for  February-  of  this  year,  I  cofnmuoffn-  Detonating 
re<  an  aeoounC  of  iome  experiments,  mudc,  in  company  witli  J^ee^Ji^cn^*^ 
my  frJeiH)  Mr,  Juntos  Oakes,  wtth  a  view  to  produce  ibe  me*  potash. 
tallic  base  of  the  alkatisp  discovered  by  Professor  Davy*     In 
coh9*;qtieiice  ^f  our  not  having  sufficient  galvanic  power  at 
th«t  time,  we  did  not  ^occeed  in  separating  the  globules  of 
t&etal  from  the  potash,  although   we  produced  a  substance, 
wbich  deeonatc<l  with  a  bright  6ash,  when  pM^ented  to  wa* 
tee,     \Vc  have  however  fir»ce  refjeated  the  experiments,  with  Completely  wnT 
iucreased  power,  and  have  completely  succeeded  in  producing  *^*^       ^ 
Ihe  metal,  detached  from  the  alkali,  in  which  it  is  iinbeMed. 
Tbe  result  of  these  additional  experiments  I  should,  accord- 
ing to  promise^  have  communicatetl  lur  insert iun  in  the  suc- 
caeding  number  of  your  Journal;  but,  observing^  both  in 
your,  and  other  periudicai  works,  that  the  same  resuJt  had 
bvcn  obtained  by  others,  I  cooceived  any  farther  detail  un* 
Btciwary :  as   however  we  have  paid    attention  to  the  pro- 
dtKtion  of  the  black  matter  alluded  to  in  oiy  last,  which  ap-  Bl»clrmfti 
pearahce  has  not  been  observed  by  «ny  ulher   experimen-  »^*=^™P*»*f">| 
taJist,  i  Imve  thought  proper  to  make  a  few  additional  re- 
marks. 

After  repeating  the  experiments  several  timeSf  we  Mcer*  Formed  at  tbe 
Qtined  the  curious  ^ci,  that  the  black  matter  was  tormed  at  ^^^^  ^^^ 
X  2  the        ^ 


t]i«  wife  eeming  from  the  copp-r  eiid  of  tbe  ■pparatat  only. 

to  bTwuST'  ^"*P<^<^^"g  ♦'^<*'^  ^*^  blacknc4s,  that  it  miglit  be  carbon,  vne, 
collected  and  dried  a  porU'in  ot  it,  i%hicb  wu*  subjected  to 
the  test  of  nitre  in  ji  plating  spoon ;  we  did  not,  bowever* 
observe  the  slightest  indication  of  the  pre»enc(S  of  that  iti> 
ftarnable  body ;  but,  since  the  ^uaritttj  operated  upon  waa 
?ify  ualU  no  absolule  concluiion  can  be  drawti  from  the 
experiTnent. 

That  it  cannot  be  an  oxide  of  the  akaline  base  containing 
less  oxigen  than  constitutcik  alkalinity,  appears  from  its  re* 
maining  permanent  jn  water,  for  several  weeks  after  the  ex- 
periment ;  a  circumstance,  which  could  not  take  place  with 
any  substance  having  so  great  an  affinity  for  oxigen :  it  is 
equally  evident,  that  it  cannot  be  an  oxide  with  more  oxi- 
gen^ because  it  is  formed  at  the  copprr  end  of  ttie  battery* 
I»  it  any  foreign  matter,  derived  from  the  vc^etablei  inbenc^ 
the  potash  has  been  obtained  ? 

Alkaii  forined       |i  ig  a  yrell  ascertained  fact,  I  believe,  that  vegetable.^  fur- 
^*"'etaS^^  ^^^^  *  greater  qtiantiiy  of  alkali  by  incinenitiont  than  is  to 


Cannot  be  an 
oxide  of  the 
base. 


be  found  in  their  composition  previoiirt  to  the  proce^.     It 


of  vegeti 
but  in  wbiit 

^^ioOiaa?  would,  thereforts  seem,  that  atkali  is  formed  during  the  com- 
bustion, and  that  all  of  it  does  not  exist  in  the  vegetiible  In 
the  state  of  alknii ;  nor  does  it  exi:»t  m  the  state  of  it»  base, 
aince  this  substance  would  b^  incompatible  with  the  pre- 
sence of  the  vegettihle  fluids.  In  v^liat  fprrn,  t\k^u^  does  it 
cjcbt? 

ATkaliKcom*        In  consequence  of    the  numerous  confirniattons  of    Mr, 

JiftrsocrhaDf  ^*^^y^'  discovery,  we  may  with  some  confidence  conclude, 

the  same,         that  the  alkalis  ought  no  longer  to  be  considered  as  simple 

bodies,  and  it  is  exceedingly  probable,  that  the  earths  are 

also  compounds    of  oxigtn,  united  to  certain  inflammable 

bases;  a   circumstance    long   ago    ^uivpectcd  by   Lavoisiei, 

^nS'tu  ^%  and  others,     Ihe  nomenclature  and  systematic  arr^iigemeat 

•jrttetn  require  of  chemi^^rry  therefore  must  undergo  aq  alteration,  particu* 

ac  angc.  j^i^  ^y^^^  pj^^^  ^j-  ^^^  foriuer,  which  embraces  uxigen  at^d  its 

compou nd}>;  since  we  find  thut  substance  to  be  as  well  thu 

principle  of  alkalinity,  as  of  ucidity*      Under  the  new  ar- 

Kewamnfe.    rangcment  all  ponderable  mutter  will  most  Hkely  be  divided 

*^^"^  into  two  clauses  of  simple  bodicy,  namely,  oxigen  and  io- 

Aammable 
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flAinniabU  bodies;  from  which  will  result  the  foUowing 
clftises  of  compounds,  first,  mil  thosi^  formed  by  tbe  union  of 
ioflamniabtc  baK*%  and  secondly,  tbe  simple  snd  com(H)und 
04cides.  The  simple  oxides  will  include  all  oxide^i  properJjr 
9o  called,  the  acids,  the  alkalis^  and  the  earths ;  under  the 
compound  oxides  will  be  comprised  the  various  genera  of 
heutrul  salts* 

I  am,  Sir. 
Your  most  obedient  humble  Servant, 

CHARLES  SYLVESTER. 

A  spoDtaneous  ex  plosion  of  the  alkaline  base,  mentioned 
hy  your  Correspondent,  pa^e  146  of  the  present  volume,  oc- 
curred to  us;  the  effect  of  which  fractured  the  glass  tube  in 
%vhich  tbe  experiment  was  made. 

Erratum,  Vol.  XIX,  page  157i  l»ne  7j  fir  **  cock/'rcacf, 
"  eurk/' 


XIU. 

Am  Atamnt  of  the  Measurement  of  an  Arc  on  the  Meridian 
on  the  Coast  of  Coromandei^  and  the  Length  ^  a  Degree 
dedueed  therefrom  in  the  Latitude  1 2°  3!2'.  By  Brigade 
Major  William  Lambton  *. 


X  N  a  former  paper  which  I  had  the  honour  to  commuDicate  pian  for  mca- 

to  the  Asiatic  Society,  I  gave  a  short  sketch  of  an  totended  »uring  ^  a^ 

.  *  ,  ,  in.  India* 

plan  for  establiBhing  a  series  of  connecting  points  coni-^ 

menctng  from  the  Coromandel  Coast,  and  extending  acroia 

die  Peninsula ;  but  that  paper  wias  only  meant  to  convey  a 

general  idea  of  the  principles  on  which  the  work  was  to  be 

couducxed  :  a  more  circumstantial  and  scientific  accountt  tt 

was  thought,  would  be  tuore  to  the  purpose,  when  1  had  the 

means  of  putting  the  plan  in  execution »  and  detailing  the 

particulars.     Since  that  time  I  have  received  a  most  com* 

plete  apparatus,  which  has  enabled  me  to  proceed  on  the 


•  Abridf^  from  the  Aiiatk  Reffarthes,  f ol.  VtU. 


•cale 
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he  f»lacc  of 
the  base. 


InstTumouU 
emplcjed* 


ictaaiii, 


flC»le  1 4irigi9Mll/'ptop<»i€d,  ati4  wbat  is  here  o0Vr«il  Is  th« 
beghmijig  •f  that  work,  being  the  measupenicnl  of  an  arc 
oil  th«  OMfidion,  from  wblcli  k  deduced  the  length  of  a  de^  < 
gree  for  tlie  latiivdt  12^  3i'»  which  i§  neftfty  the  middle  ^ 
the  arc 

i^M  ac<r<^nr  of  the  base  line. 

Some  time  had  been  taken  up  in  exaaiioing  the  country 
best  suited  for  this  measurement,  and  at  length  a  tract  was  ' 
found  near  St  Tlioraas's  Mount,  extremely  well  adapted  for 
the  purpose,  being  an  entire  flat,  without  any  impediment 
for  near  ei;^ht  miles,  commencing  at  the  race  ground,  and 
extending  southerly,  T1>ia  being  determined  on,  and  the 
necessary  preparations  made,  it  was  begun  on  the  lOtb  of 
Apnl»  and  completed  on  the  2^d  of  May,  19(^3. 

I  had  expected  a  small  transit  instrument  from  England, 
for  the  purpose  of  fixing  objects  in  the  alignement,  acnd  for 
taking  elevations  and  depressions  at  the  same  time ;  but  that 
inttauneot  not  lisving  arrived,  I  thought  it  unnecessary  to 
wait,  particularly  as  the  ground  was  so  free  from  ascents  and 
descents  ;  I  therefore  used  the  same  apparatui  as  I  had  for- 
merly done,  viz.  the  transit  circular  instrument,  and  the  le- 
velling telescope  fixed  on  a  tnpod  with  an  elevating  tcrew 
in  the  centre.  In  all  horizontal  dtreetiont,  this  teUaoaf^e 
tMy  answers  the  purpose,  and  as  there  han  been  no  devialbn 
from  the  level  to  exceed  '26^  30' ,  exeepttng  im  one  single 
chain,  and  those  cases  but  very  few,  1  feel  entirely  satistied 
a«  ta  the  accuracy  of  the  wh^e  meM&urtnieDt. 

The  chain  which  was  made  use  of  is  the  t^ne  1  formerly 
Had ;  and  L  was  fortunate  enough  to  rcceire  a&other  (mm. 
England,  made  abe  by  the  late  Mi*  Ramsd^D,  and  thia 
having  been  meojiured  o0*  by  the  standard  ia  Loudon^  whea 
thfi  temperature  was  60^  by  Fahrenheit's  lliermom^rter^  it 
alfofded  me  an  advantage  of  correcting  for  ilia  eflects  of 
eKpaRsion,  a  circumstance  in  which  1  waa  hf  no  means  sa« 
tiafied  in  the  tbriner  measurtment.  In  order«  tUertfbre,  to, 
liave  a  standard  at  ail  tiiue^  to  refer  to,  I  have  reserred  the 
i|ew  chain  fi^r  this  purpose,  and  used  the  old  ope  only  aa  a* 
measuring  chain,  by  which  means  I  can  olwayi  determine  the 

correction  for  the  wear.  -  ^ ^  -^  e__l4Vl 

There 
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f. 

^H  There  were  o^ly  four  angles  ol  depression,  nod  two  of  Proci^edtng on 
^"  elevation,  tnk^  in  the  whole  length  of  the  base;  the  tert  ^!*»ngor  law* 
I  were  all  nonzoiitftl  meat^urcuuentsi  oad  many  of  them  cousi^  fcts. 

I  ef  a  gre^it  oiusber  of  feet  before  it  became  nece$<saTy  either 

to  St ak  or  elevate  the  coiicrs;  when  that  wao  done,  great 
I  Mie  imM  tfikexi  to  mark  the  term i  nation  of  the  preceding 

I  meaMircfuefit;  and  for  that  purpose  a  iinalt  tripod  was  as6(l 

ill  tlie  aha|)c  of  a  T,  with  three  iron  feet  to  nio  ioto  the 
^roaudy  the  straiglrt  side  of  which  T  was  placed  in  the  lint, 
Auotber  small  t  was  tnade  with  its  top  also  parallel  to  the 
lioe,  and  lixed  upon  the  lar^e  one  so  as  to  slide  to  the  right 
or  leftt  axid  upon  thut  a^^ia  was  a  long  piece  of  brosa  made 
to  ^de  out  at  i^ji^ht-ati^liis  to  the  top  of  the  T ;  in  the  nii«l- 
<iie  of  this  brofls  a  mark  was  made,  wIhcIj  was  broo^ht  to  m, 
plumb  line  let  fall  fi*Mii  the  arrow,  a»d  the  lieitjht  from  th%t 
JUniafi  to  the  arrow  was  noted  dowai  wlieii  the  sucoecding 
chaia  wa&  laid,  which  wa»  lo  comttience  the  aew  level  or 
hypothenube,  the  arr«>w  was  tlien  brought  i»u,  that  a  pluiub 
lioe,  freely  feuspended,  wovild  coiucide  with  the  mark  oti  the 
hna^  slider.  1  be  height  of  timX.  chain  above  the  brass  was 
likewiiie  taken  ;  by  com  paring  the«»e  two  heights  the  eleva^ 
iioQ  or  depretyftion  of  ttie  ni^w  commencement  was  deter- 
naoed;  and  theite  ditfereuces  noted  in  the  seventh  and 
eighth  columns  of  the  table.  The  difierences  of  the  two 
aggregates  contained  in  these  colomns,  when  applied  to  the 
aftcent«»  atid  dletoents,  will  therefore  show  how  much  one  eac* 
iremkty  of  the  baae  is  above  the  other.  The  height  of  the 
ehainat  the  com  men  cement  aad  termiuatioQ  o«f  the  whole 
was  of  course  tukcn  from  the  ground. 

All  the  other  particulars  respecting  this  measurement  are 
nearly  the  aaine  m  that  in  the  Mysore  country,  a  full  ao- 
count  of  which  hiu}  been  puhli3^hed  in  a  former  volume  of 
the  Asiatic  Ho^earcheK.  Some  httle  alterations  have  been  QQf^^^^ 
made  io  tlie  cotters ;  that  iti,  they  were  all  of  the  same  length, 
and  the  whole  together  about  ninety-six  feet,  so  ai^  to  give 
room  for  the  pickets  with  tlie  bras«  register  hearlti.  1  heir 
•idea  continued  to  the  ends,  and  their  depth  un  each  tide 
wa$  the  same,  ibr  the  purpose  of  being  turned  every  day, 
tliat  they  might  not  fall  into  a  curve  by  their  own  weight  and 
that  of  the  diain*     1  also  used  tripods  with  elevating  screw;) 

ID 
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in  th«  centrfi,  for  supporting  the  coffers,  mtiking^  no  other 
use  of  pickets  Umn  for  the  dm  wing  and  waght  points,  atj«l 
fdr  auT\  iug  the  register  heads.     Tlie  top  of  each   »Und  of  1 
tripod  H  as  a  thick  circolar  piec«»  of  wood,  fix«d  tktnly  to  the  1 
end  of  tlie  (flevatin^  screw,  and  a  slip  of  board  was  fastened 
across  the  circular  top,  screwed  into  the  centre,  and  allowed  j 
to  turn  round.     When  the  ends  of  two  coffers  were  placed 
on  the  top  piece,  this  slip  of  board  was  adrnrtted  into  tht  j 
Qnder  part  of  each,    and    prevented   their   sliding  off,   a 
precaution  that  waa  very  nccessar}*  on  account  of  the  faigb 
winds. 

The  point  of  com  men  cement  of  the  base  was  had  by  drop-  i 
ping  a  plummet  from  the  arrow  of  the  chain  suspended  by  i 
a  silken  thread*     A  long  but  suiall  bamboo  picket  had  been 
driven  into  the  ground,  till  its  top  was  level  with  the  sur^J 
faCe»  and  the  cavity  of  the  bamboo  was  such  as  just  to  re^l 
ceive  the  plummet,  and  when  the  iirst  chain  was  in  the  col^f 
fers,  drawn  out  by  the  weight  at  thfl  opposite  end,  it  was  1 
adjusted  by  the  finger  screw  at  the  drawing  post  in  such  t{ 
manner,  that  the  plummet  might  bang  suspended  over  th^l 
cavity  of  the  bamboo,  while  the  thread  was  applied  to  thel 
arrow.     This  was  done  w  ithin  the  observatory  tent,  that  thai 
pi u tub  line  might  hang  freely  without  being  disturbed  by  ] 
the  wind.    The  bamboo  picket  was  preserved  with  great  care  I 
during  the  time  I  waa  observing  for  th#  latitude,  and 
then  protected  tinder  tike  frame  of  the  zenith  sector.    When 
the  tent  was  removed,  a  large  baniljoo  6ag*staff  was  erected, 
the  cnvitv  of  which  covered  the  picket,  and  in  this  state  it  i 
muincd  until  the  measurement  was  completed* 
*  At  the  termination  of  the  base,  being  the  end  of  a  chain 
one  of  the  large  hoot>ed  pit  kets  was  driven  into  the  grouii 
till  its  top  was  ou  a  level  with  the  coffers  and  under  the  aiwj 
row  of  the  chain.     I1ie  opposite  end  being  adjusted  by  th 
linger  screw,  the  arrow  at  the  leading  end  was  nearly  tH0l 
centre  of  the  pickt^*     A  mark  was  made,  and  a  small  round  J 
headed  nail  was  driven  in  till  it  was  level  with  the  surlaco^j 
The  chain  was  nguin  npplied,   and  the  arrow  cut  the  centr# 
of  the  nail.    The  picket  had  been  driven  upwards  of  two  feet 
and  a  half  into  very  hard  clay. 
The  extrcnii-       But  that  these  extremities  may  be  prc^erved^  in  case  th 

mav 
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may  hereafter  be  referred  to,  I  erected  small  masses  of  hewn  tie*  tOMtked, 

stone  eight  feet  square  at  the  bottom  and  four  at  the  topi 

the  axis  of  these  masses  being  made  to  pass  through  the 

points  of  commencement  and  terminHtioQ*  and  m  order  that 

this  might  be  correctly  done^  tlie  following  method  irai 

used, 

I  marked  out  the  foun«!atioti  of  the  building,  bo  that  the  Structure  of 
picket  mij^ht  be  as  nearly  in  the  centre  of  it  us  possible*  ^^y^jj^^^^j^jfl 
The  earth  was  dog  about  a  foot  deep,  re^^erviiig  a  space  cod» 
round  the  centre  untouched.  After  the  foundation  was 
brought  to  a  level  with  the  surface,  the  first  tier  of  stonei 
was  laid,  being  one  fnot  in  height.  The  inner  part  was  then 
filled  up  with  stones  and  mortar^  taking  particular  care  at 
the  same  time,  that  the  centre  wr^  not  touched*  The  next  * 
tier  of  atones  wb6  then  Uid*  which  was  six  feet  square  and 
one  foot  hij^h.  lliis  also  was  filled  in  with  great  care,  and 
lome  cement  and  b/icks  put  gradually  round  the  pickets 
After  tliat  the  last  tier  wns  laid,  which  was  four  feet  square, 
and  also  one  foot  high.  When  these  stones;  were  firmly 
fixed »  small  ^tken  threads  were  drawn  across  each  other  la 
the  dtagotmls  of  the  S4]uare.  A  plummet  (pointed)  wa» 
then  suspendir^d  from  the  point  of  intersection  of  thesf 
threads^  and  they  were  so  moved,  that  the  point  of  the 
plummet  coincided  with  the  centre  of  the  nail  in  the  pick^L 
The  position  of  these  threads  being  determined,  marks  were 
inserted  in  the  stone.  The  cavity  wati  tlien  filled  up,  and  n 
square  thick  stone  was  tixed  iu  the  middle  of  the  mass,  har- 
iag  a  circular  place  of  about  four  inches  diameter,  sunk  htif 
ail  inch  deep,  and  the  centre  of  which  was  marked  by  a  point. 
This  point*  by  moving  the  stone  and  again  applying  th^ 
silken  threads,  was  brought  to  coincide  with  ilie  point  of  in* 
tcraection,  and  then  it  was  tirmly  tixed  and  pointed. 

Precisely  the  same  kind  of  building  was  erected  at  the  and  ai  i\^  h 
beginning  of  the  base,  but,  in  place  of  having  a  picket  in  i\w^^b"**'"' 
the  centre,  four  large  haoped  ones  were  driven  into  the 
ground,  forming  a  s^juure  of  about  ten  feet,  the  small  bam- 
boo picket  being  intended  us  the  centre.  Silken  threads 
were  then  drawn  across  from  the  diagonal  pickets,  and  st^ 
moved,  that  the  plummet  first  used,  suspended  from  the 
point  of  intersection  of  the  threads,  might  drop  into  tlte  ca« 

vity 


Willi  a  new 


JtfJlStTU    OF  A  UttiltCC  ^  THE   COSQMIMDCI  COAfT« 

tity  of  the  bmnbooL  That  beniif  adjtisted»  lines  wen'  drmfru 
en  the  tofis  of  tbe  pickets  where  the  thread*  had  been  cx^ 
tended.  The  boildiit^  was  then  erected •  and  tlie  centre 
both  of  the  second  and  Ust  tter  was  tnurkcd  h\  the  inter* 
•eetiim  of  those  tlireidfi,  wlitu  applied  to  the  marks  on  the 
pickett* 

Sttch  has  heen  the  mod^  of  defining  the  extnmitie^of  the 
Ime,  The  bnildingt*  are  well  built  of  stone  and  »ome  brirk, 
ami  wril  remain  for  years,  if  not  mjuned  by  acti  of  vtolenee. 
They  are  ititemied  to  receive  an  in^tnim*  iit  on  the  top*  ami 
the  points  are  points  of  iiefer«K?e,  if  it  should  e?«r  Ik'  thoDg^t 
fiecesnnry  to  hairc  reeoiirse  to  them. 

Espansi9H  ttf  the  chains ^  and  their  tomparatipe  lengths. 

Companion  of  ^*  ^  wialnsd  to  be  satifthed  with  re&pect  to  the  expansion 
th«  chain  used  of  each  of  the  dial  lis,  and  their  comparative  leugthst  I  luade 
a  course  of  ejqierinieut^  for  both  purposes,  I  had  accord- 
ingly the  coff^tfs  arranged  near  the  ground,  that  the  drawing 
snd  weight  posts  mi^ht  be  dritrt.'u  deep  and  tinnly  fished. 
Both  the  chaint  were  then  put  into  ilie  coflkrs,  and  the  com- 
pBmom  made  a»  CbUows : 

Apvil  10,  at  G  P,  IVI.  die  tempemtitre  by  a  raeau  of  iivtj 
fh«nBonicters  was  S5^-6. 

Three  coinptirisoiiB  nere  made^  and  the  old  cfaam  9H!\ 
eeeded  the  new  one>  nine  divistoriB  of  the  micrometer  i 

April  TO,  at  6  A.  M.  the  temperature  by  a  mean  of  i 
thermonicters  was  79'- 

Four  comparisons  were  made,  and  the  rjld  chain  cxcecde 
the  new  ooc  nine  divisions.     Therefore  at  the  commence^^ 
inent»  the  old  chain  exceeded  the  ne^*  one  in  length,  nine 
divisions  of  the  micrometer- 
May  93.  After  the  base  was  completed,  the  temperature 4 
by  a  mean  of  five  thermometers,  wab  86**- 
By  a  mean  of  five  comparisons, 
the   old  chain   exceeded  the 

new  one    * 10  65  dUistOni, 

24.  The  temperature  by  a  mean  of  tiv« 
thermometers  was  84% 

And 


J 
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And  a  iii£aii  of  sin  compiinflons 
pkve  ihe    cixceas  of   tfac  gld 
diaio  above  the  new  ooe*  * » '    U*08  H/ttOt 
^  The  temperature  wm  B7*. 

And  a  tnian  of  two  compajrv 

sons,  ^a%'t^- *•*• *'*  *  i l'*00  fiitto. 


Mean 


10^80  ditto* 


Hene«  k  ap|i«ar9,  tlvttt^  nt  the  ^omcltiBion  of  the  base,  tli« 
Isld  chain  waa  long««r  than  the  new    one  1 1  diviffiooft  of  the 
'micKtmeter  verj  nearly,  ®o  that  it  had  fnereaaed»  iVom  bdng 
in  wae,  S  dWistorjs,  or  y^t  o^  «*  inch.^*^  '"^ 

These  eitperiments  were  made  wirti  great  attentiOTi,  and 
when  either  cliain  was  stretclied  out  by  tlie  weight,  it  was 
carefully  brought  Into  a  line  io  the  coffers. 

As  I  had  reserred  the  new  chain  fo**  a  standard,  and  know-  Rateof  eap 
ing  the  tempeniture  at  which  it  had   been  measured  off  in 
j  London,  I  considered  it  an  object  to  determine  its  rate  of 
I  expansion  and  coutnicttoD  compared  with  the  thermometers         • 
which  had  been  lit  use  io  meaiuring  the  base,  since  these 
I  were  but  common  ones,  ami  might  protiably  differ  from  those 
I  made  usa  of  by  General  Roy  and  others,  who  had  deter- 
jtniaed  the  eKpanBion  of  metaU  by  the  pyroneter;  and  I  was 
^  Anther  induced  to  do  tlii«,  from  wfeing;  the  great  variation 
I  among  ttiem^  when  the  dt^gree  of  heat  became  above  one 
I  hundred,  which  it  !»ene rally  was  In  tlie  coffers  «fcry  day  be» 
fore  I  left  off.     To  avoid  those  irregwlaritics  arising  from  the  Tiro«  atWw<4 
'  expansions  bein^  checked  by  the  rekibtance  from  the  pres- V*^^^l'J*^.  *^' 
sure  on  the  coffen*  I  chose  the  timcf;  of  sunrise,  and  from  tion, 
one  to  two  o'clock,    P.  M*    for  nisiking  the  obiervmtions, 
Bunrise  in  India  in  generally  the  coole&t  time  of  the  twent)^- 
four  hours,  and  the  clj:ain  had  during  the  night,  on  account 
of  the  uniform  state  of  temperature,  full  time  to  free  itself 
from  any  resistance.    At  the  hottest  part  of  the  day  likewise 
there  is  a  considerable  time  when   the  thermometers  are 
nearly  stationary,  which  wiiJ  aftbrd  time  for  the  resistance  in 
the  coffers  to  be  overcome ;  and  it  is  necessary  to  pay  partis 
eular  attention  to  this  circumstance,  for  the  chain  will  be 
perceived  to  lengthen  often  fi*r  nearly  half  an  hour  after  tbt 
tltermometer«>  are  at  their  highest 

I  had 


mEASVUC  &f  A  DEGREE  ON  TKI;   etntOMANVl^I,  COASt# 

I  had  made  a  gremt  many  ex  peri  men ta  prior  to  the  mca' 
suretneDt*  but  foaiid  f^preat  irregulanty,  partly  from  not  at- 
tending suffictently  to  the  above  circumstiiiiee,  and  partly 
from  tbe  ansteadiness  of  tlie  drawing  post,  notwitbttaoditig 
it  was  driTen  deep  into  rerj*  hard  f^round,  and  secured,  as  I 
thoujl^ht,  by  hating  lar^e  stonei  pressed  close  on  each  side 
of  it*  To  remedy  this  latter  inconvenience,  I  had  a  staple 
driven  into  a  brick  wall,  iiitd  which  the  iron  was  fixed  with 
the  adjusting  screw  for  the  chain*  after  which  1  perceived  a 
perfect  coincidence  with  the  arrow  and  mark  on  the  brass 
head,  except  what  arose  from  the  trifling  expansion  and  con- 
traction of  the  iron  which  held  the  chain.  I  then  began  a 
mew  course  of  ei^periments  on  both  tht*  chains,  and  the  re- 
sults were  as  follows* 


ETperimrnts  for  dttetmmmg  the  expansion  of  the  new 
Chain, 


Expaas'tpn  of 
the  standard 


1802. 


Momb 


TIME, 


JuDe4. 
5. 

6. 

u. 

15. 
1$. 


2  P.M. 

0  rise. 

0  ri»e. 
O  rise- 
2  P.M. 

O  rise. 
SP.M. 
0  rise. 


2h  - 


116-4 

83 
l^i3'§ 

83*5 

80 

81*4 
797 


^1 

^  E  &< 


33*4 

51 

40-8 

b4 

41-3 

64 

39-1 

eo 

37-7 

57 

405 

m 

42*2 

m 

Total  eX' 

an*!  coii- 


Total 
due  to 


Inchts. 
245157 
307^4- 

■J07648 

'3HR4«0 
'^27399  J* 
30dH4l 
Jl72<Ji 


inches 

•00734 

•00754 

00744 

•00737 
•00727 
•00747 
00752' 


Eemarks, 


Mean     •00752 


Weatfic 
clear  and 
windy 
dunng 
the  wnole* 
of  these    * 
expert* 
ments. 


Expenmenf9 
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EspirimerUs  for  ieterminiug  ilis  expansion  of  the  old 
Chain, 


1802. 


Month. 


TIME. 


0  nsc. 
9  P.M. 
0  rifte. 
IP.M. 
0  rise, 
^  P.  M. 
0  rise. 

a  P.M. 

O  riae. 


Total  ex- 
pansion 
4nd  OD1V- 


187473 

iOl9p4 

182666 

iai8£»4 

'2^1122 


Remark*.  ^Kt.n"'"™'*'* 


chain. 


0074^X*!oudy 
00766  weather 
00755  and  high 

'winds  du- 
00724  firi((  the 
00736  whole  of 
'007^il  tiiese  ex-  I 
00706  p^rimenti. 


Mean      007^7 


It  af>pear$  from  these  reiult?,  that  the  expansion  dite  to 
I*  of  the  thertnometer  is  Usa  thai)  what  haa  been  allowed  by  ths^^i^JST 
expenmeDts  made  in  England;  but  this  might  aribe  from  i"  Engiaud, 
[the  thermometers,  as  they  were  such  as  coutd  be  purehaped 
lin  the  shops,  and  therefore  most  probably  not  of  the  best 
lliind.     Great  care*  however*  was  taken  to  watch  the  moment 
■  when  they  stood  the  highest,  and  though  they  varied  from 
one  another  cun&lderiibly  at  that  time,  yet  that  sanation  wai 
generally  the  same  iu  equal  temperatures. 

fTo  bt  conchidcd  in  oitr  nexi^J 


SCIENTIFIC  NEWS. 

Wcmerian  Natural  Hisior^  Society, 

J%  Society  has  been  esUh^!>hed  at  Edinburgh  for  the  eul*  Werner i an 
tivation  of  the  different  branches  of  natural  history.     It  has  Nature  Hbt<K 
been  denominated  the  IFernerian  Natural  Hittor^  Society ^  in  E4mbufgh. 
honour  of  Werner,      The   following  gentlemen  have   been 
elected  office  bearers. 

PR  £8 1  DENT, 


918 


flCTsmiric  HEWS. 


Rrtbf rt  jMneson,  Ssq,  F.  R,  S.  Fi-qf.  Ndt.  HiH.  £Jln. 

▼  ICE  PRES1DEKT3, 


Wni.  Wright,  Jtf^D.  F.R.S, 
Rcf .  T.  Macttighf»  F.  R,  5. 


JohnBarcr^y,flf.I>,  F.R.S. 
Tho.Thompwi,  M,  D.  t  R,  3. 


Patrick  Waike r,  Esq,  Tnasurer, 
Pat,  NeiK  Esq.  ^ccrc/fcrry. 
CopnciU'^nioe  in  numbar^  vii ,  The  ai»oi^  o£fiee  bcft^CfSt 
with  Charles  Ai>aenon,  Etq.  F,  H,  C*  S. ;  «fid  Lwuu  C6K  FuK 
Icrl&n,  of  Bftrtfiiifaolm.    Sir  Joseph  Banks,  Pfesiffehi  of  tht 
lU^l Smckiif  of  London;  Richard  Kiri^aii,  Esq.  Frmiknt  of 
the  RajuMl  Smh  Atadm^;  an^    Prtofweor  Werner  ol  Frey- 
Vrg,    were    elected    honorary  membefs^      T^    A>lloii-tng 
fowign  memben  have  btcn  elected,     Prof<»s§<ir  Karsr<et>,  Ber- 
lin ;  Professor  Klaproili,  Berlin  ^  Mr,  Von  Huftiboldt,  Bei^in ; 
Mr*   Von  Buch,  Berfm;    Mr.  F.    Afohs,   of  Stiria;     Mr. 
Htriler,  Mr*  FrteaWbeiv  tAd  Mr.  M«ud«r»  oif  Saxony, 


True  Tcdiu 
cbiTmcter'u^. 


Tve  oHcn  of       ^^  ^^®  ^^^  meeting  af  tlii:  VVoroevian  Natural  History  3a» 

Yeios  of nicier-  ^ety»  Profb%*;or  Japicsoa  mad  a  cieiKiri^ltou  of  contompora* 

i]tf<NM  €kr  tncWsed  vetns^     lie  divided  veins*  into  turo  clasps. 

Tke  Ent  class  compreheDils  trm  t>ci#M,  tike  socond  co»l<^^r#- 

n«o«i  or  mdcmcd  ttms, 

I'ruc  veins,  he  remarked,  exctiptiiig  vtiaea  the  strmt*  or 
beds  are  of  uocommon  thickneits,  traverse  many  different 
strata  or  beds;  atid,  although  we  do  not  n\wuys  observe  them 
open  at  the  stirfact;  of  the  earth,  they  invariably  open  at  the 
sxirface  of  the  forinatiun  or  series  of  formations  tbcy  traverse ; 
thus  the  outgoings  or  openings  of  certain  meiaUiferous 
veins,  that  traverse  clay,  tlate,  and  mica  slate,  are  sometimes 
covered  by  the  second  j^orphyry  formation. 

Contemporaneous  or  enclosed  veins  arc  in  general  con- 
fined to  individual  beds  or  stratu,  ^nd  are  completely  enclosed 
in  iheni;  or  in  other  words  vi^edgc  out  in  every  direction  in 
the  bed  or  stratum  io  whiih  they  are  coatained.  After  de* 
t»ili&g  the  various  characters  of  true  and  con  tern  porancous 
ve:n=,  the   Frofeisor    next   described  the    contcmporaocoui 

veins 


C  .iitcmpora- 


scumric  ksw5» 


919- 


» 


%^itis  Ihftt  Aceur  in  Jiferent  grout  rock-formations,  beginniog 
with  gramte,.  and  ending  with  the  mrnrcst  flotli  trap  ibrfB&- 
don.  Ud  next  explaln^^d  ilie  mode  of  fornifttiofi  of  ibese 
%ein$,  \Vb«n  describing  iht  cuateinparimeouB  vein§»  that 
occur  in  gneiss,  he  remarked,  tlml  certain  varieties  of  veni* 
geuous  gneiss  bear  a  striking  resemblance  to  granite^  and 
henc«  have  bf»en  frequently  confounded  wirh  it.  This  led 
him  to  point  out  the  characters  by  which  true  granite  veins 
are  distinguished  from  win^  of  granitic  gncfss. 

As  connected  with  this  part  of  tlje  subject  he  examined  the  Rimarkontlw 
Oicfs,  on  which  the  Hultonian  theory  of  granite  is  founded  ;  jj^g^j!^'^"'* 
And  proved  by  a  detuit  of  his  examination  of  the  appearances 
f]c&cnbe4  by  Dr.  Button,  Professor  Playfair,  and  others,  tbat 
the  supposed  granite  veins,  shooting  from  subjacent  granite 
into  superincumbent  rocks,  are  merely  veins  of  granitic 
gneiss  accidentally  in  contact  with  granite. 


Professor  Jameson  has  just  published  the  third  volume  of  |>fofe<aorJamf* 
his  System  of  Mineralogy,  under  the  title  Elements  of  Geog-  sonNEiemcnu 
Liiwjf,     Thp  contents  of  this   valuable  work   are  as  foUowi.  ^radvJS^ofbif 
[Chap,  I9  Description  uf  the  surface  of  the  earth ^  chap.  2,  S^r^i^m  of 
)£frects  of  water  on  the  surface  of  the  earth  ;  chap.  3,  I  filer-     *  ^    **^** 
nal  structure  of  the  earth  ;  chap.  4,  General  account  of  the 
different  formatians  in  regard  to  their  succession  and  strati- 
fication, and  this  illustrated  by  a  short  description  of  tlie 
]lart2  and   Saxon  Erzcbirgc;  chap.  5.  Theory  of  the  dimi- 
nution of   the  waters  of  the  gUtbe — Description  of  overlaying 
formations — An  invci ligation  of  the  original  contents  of  the 
water*  oi  the  globe,  during  the  diflorent  periods  of  the  earth's 
formation.     The  divi&ion  of  rocks  into  6ve  classes;    chap. 
6>dass  1,  Primitivi*  rocks;  chap.  7,clas^  2»  Transition  rocks, 
chap.    8,  class   3,    FlcEtz  rocks ;  chap.  9,  class  4,   Alluvial 
rocks;     chap*    10>   class    5,   Volcanic    rocks;     chap,    11  ^ 
Mineral   repositories;     chap.    1?,   Relative   agu   of  metals, 
and  general   interences,     lhes<:  are  followed  by  a  table  of 
^  containing  the  relative  antiquity  and  geognostic  re* 
"lations  of  simple  minerals:  also  an  extensive  table  of  the 

most 


3S0,  sciEyriFic  jrzwtr 

most  remarlcable  heights  of  mountains,  hills,  ind  lakes  in 
diflPerent  parts  of  the  world,  and  a  lable  of  volcanoes.     The 
iroluine  is  concluded  with  a  series  of  notes  explanatory  of  < 
possagei  in  tbe  text,  and  referring  to  the  Huttonian  theorjf 
ef  the  earth  • 


TO  CORRESPONDENTS. 


em* 


Jt  wmUd  be  highly  gratifying  to  ih0  author  of  this  JtmrJS 
malt  io  publish  a  complete  Index  of  the  whole  to  the  present 
time;  and  there  is  no  motive  Jbr  hfisi tat iouy  but  the  pruhabi^ 
lit^t  that  the  heavy  expense  at  tending  it  might  not  be  indem 
nijied  m  the  actual  sale*    It  is,  however^  under  eonsidera 
tion. 

The  MeteorologicalJovmal  will  appear  in  the  Jirst  nvm^ 
of  the  next  ifolume ;  and  evenf  attention  that  circumstances 
can  admit  will  be  paid  to  the  sn^gestions  received  in  the/avaur 
from  an  anonymotis  correxpondait^ 

Vie  errour  of  a  word  which  he  notices^  is  of  the  press,  and 
we  trust  that  errours  of  this  description  are  not  very  frequent 
With  us. 

The  letter  from  Mr.  Gameit,  of  New  York,  was  receivet^^ 
too  late  for  insertion  this  month,  but  will  appear  in  our  nexi^^M 
number*     His  favours  will  be  always  acceptable.     The  en* 
closure  to  the  Astronomer  Royal  teas  immediately  forwarded. 


ERRATA. 
Page  304,  L  10  from  bottom^  read 


PX 


K  7  from  bot.  for  -—  read  a* 

line  2  firom  bot  read  Q  X  izr!_!!  x  a^ —  "* 


ARTICLE    I. 

rh  en  the  ti/tal  Eclipse  of  the  Sun^  June  16,  1806; 
^~tsit%  some  nczo  Mctkods  of  ^finding  the  Suti  or  MootCm 
Meridian  Altitude^  and  the  (^^oximate  7\me^  bjf  At* 
Oiudes  taken  near  the  Time  of  Noon,  In  a  Letter  from 
J.  Gatinett,  Esq,  Editor  of  the  American  Nautical 
Almanac* 

To  Mr.  NICnOLSOIV, 
SIR, 

1  AM  a  constant  reader  of  your  valuable  Journal,  biitMi^uk^  of  tbi 

liate  only  lately  received  your  No.  75,  in  which^  from  t^e '"''^^j'^^'^ 

praceediugs  of  the  French  Ini^titute,  you  have  copied  Mr.  the  Freucii 

Ffrrer*s   obscrTation   of   the  total  eclipse   of  the   sun  at^'^'*^^**' 

Kinderhook.     As  I  assisted  him  in  the  observation,  I  beg 

leave  to  remark  a  considerable  errour^^  made  by  you  or  the 

French  Institute,  which  places  Kinderhook  upward  of  7^ 

ltd  the  eaiiiward  of  Paris,  instead  of  upward  oi  5"  to  th* 

fno^ward* 

b.      in,      •. 

You  mark  the  lime  of  the  conjunctloD     11     45     33  ♦ 
whereas  it  >fas,  apparent  time      .      23     25     33*^^ 
as  you  will  pcrceire  by  the  printed  cafculation  enclosed. 

Befora 

•  I  copied  till*  time  from  the  Magatin  Enajclopidique ,  and  on 

referring  to  \\\^iJounuii  dc  Pht^sique,  where  there  is  lilc^wise  a 

Vol.  XIX.— SwFPLEMENT,  Y  biW 


33S  TOTAL  ECLXPil  Of  THE  fUH  OF  1806. 

Limb  of  the  Before  the  end  of  the  total  eclipse,  the  west  limb  of  the 
noon  OlumU  moon  began  to  be  illaminated,  and  tlia  light  increased  so 
%end(^e  lapidly,  that  I  at  last  mistook  it  for  thesan's  egress,  and 
cdipie.  called  the  time  to  Mr.  Ferrer:  bat  he  saw  the  erronr,  and 

still  kept  his  eye  to  the  glass,  when  the  first  solar  ray  nearly 

blinded  him. 
Whenctthii?       Whence  could  proceed  this  illumination?  from  a  lunar 

or  solar  atmosphere  ? 
American  Nau-     In  the  American  Nautical  Almanac,  which  I  haye  pub- 
^^*'*'*^'  lished  here  since  1803,  I  have  giren  the  moon's  declination 

for  eyery  six  hours,  instead  of  twelve ;  which  I  did  before 

I  knew  it  was  done  in  France,  and  for  the  same  reason. 

I  am,  with  the  greatest  esteem. 

Sir, 

Your  obedient  Seryant 

JOHN  GARNETT. 

Jfi»  Yorky  North  America. 
February y  6,  1808. 

brief  notice  of  it,  I  find  the  time  set  down  11*  25'  33".  This  i% 
evidently  according  to  the  popular,  not  astronomical  notation  of 
time ;  and  in  a  work  intended  for  the  general  reader,  as  well  as  the 
astronomer,  it  was  perhaps  preferable.  It  appears  however  to  have 
occasioned  the  errour  of  the  French  reporter  of  the  proceedings  of 
the  National  Institute. 
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^  N,  B.  The  number  of  seconds  in  tabJc  XVIIl  may  be  W<**li'>'l  «^ 
foutid  iiuleperukfit   of  the   tabic,   tliui;    add    the   cunsUnt  ri'iian^aitltyljf ' 
log.  0.^9 W3,   Hie  I05.  cosine   of  latitude  by  account,  arid  ^™^  approxi- 
lof.  cofiiae  of  declination  together;   and  subtract  the  log,  two  alUtud^*!"* 
sine  of  the  d{(fercnce  or  »um  of  the  latit.  a!*cl  dccliu,  ac. 
cording  as  they  Are  of  tkf  same  or  dijfe rv tU  nzmesi  the 
remainder  will  be  the  logarltlim  of  the  number  of  seconds 
intableXVfIL 

If  to  this  1o^.  ho  added  tn  icc  the  Jog,  of  any  number  of 
minutes  less  than  30  iiunutes,  the  sum  tvill  be  the  logarithm 
of  a  number  of  seconds ;  whicjj  addofl  to  the  altitudo,  taken 
at  that  number  of  miiintcl  from  noon,  will  give  th^  me* 
ridiari  aliiiudej  tkc  &ame  as  above. 

R KM  AUKS. 

1.  If  the  number  of  secoii<ls  that  the  sun  or  moon^s  de- 
clination  changes  in  one  minute^  be  diTided  by  twice  the 
number  of  seconds  found  from  table  XV^IU,  the  tjuotient 
in  minutes  will  be  tlie  Corrcciion  of  Noon^  from  equitl 
altitudes,  for  any  less  interval  of  time  Uian  twenty 
minutes. 

3.  This  carrerfhn  h  nho  the  time,  in  minutes,  between 
the  sun  and  moon*i  grruiai  aliilude  and  meridian  uU 
at  tide. 

3.  And  if  thif  carrection  be  imiltiptwd  into  half  the  num- 
ber of  spctinds  that  the  d*"clina!ion  faries  in  one  minute, 
ike  product  will  be  (he  dilfXte'tccy  in  *cco////y,  between  tho 
inn  or  moon's  greatest  and  i,%endlafk  atlitudCj  which,  rc- 
ipecting  the  moon,  is  sometimes  ronsiderable;  therefore  as 
the  ultitude.  found  by  this  problem  H  -j-A  is  strictly  the 
greateii^  not  the  meridian  alifttitie^  nnd  the  time  F  and  G 
1%  the  time  before  and  after  the  ffreaf^^  dUitudcz  this  pro- 
duct should  be  applied  as  a  correction  to  reduce  the  moon's 
altitude  when  thus  found,  to  her  true  meridian  altitude^ 
when  that  is  required. 

Sec  also  Remark  %  on  the  page  ncit  but  une« 
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II, 

Mn  Ihquir^  into  the  Causes  of  the  Deca^  of  H^oody  and  Mo 
Means  of  preventing  it,     Btf  C.  11.  Parry,  M*D** 

A  HE  power  of  wood  Im  different  fonni  to  supply  laxuiy^  , 
to  promote  science,  and  to  guard  and  prolong  hninaii  Hfe^ 
has  made  the  means  of  prc&erviog  it  from  decay  highly  in. 
fcresting  to  mankind.  With  this  Tiew  various  premiumi 
have  been  offered  by  tbis  and  other  oeconomicAl  societies. 
The  object  of  the  follov^ring  discussion  is  to  suggest  the  best 
means  of  prevention,  chiefly  by  inquiring  into  the  nature 
and  sourcQs  of  the  eril  against  which  it  is  intended  to 
guard. 

Wood,  when  killed  by  being  separated  from  its  root,  if 
sobicct  to  gradual  tlestrtiction  from  two  causes, — rotting, 
and  the  depredations  of  insects. 

Of  the  rot  there  arc  two  5uppc»sed  kinds,  as  tiicy  affect 
wood,  first,  in  the  open  air,  or  secondly,  under  cgvcr. 

The  first  is  that  which  in  the  temis  of  our  premium, 
Class  VII,  No.  3,  is  said  to  occur  to  "  barn  and  other 
out&ide  doors,  weafher-boardrng,  gates,  stiles,  and  imple^ 
liients  of  husbiindiy  ;'*  To  which,  if  there  m  crt*  any  need 
of  this  minute  spccificationj  might  have  been  added  posts, 
rails,  paJing,  water-shoots,  and  various  other  objects. 

The  second  h  well  kno^m  under  the  name  of  the  dry^ 
rot,  the  cause  and  prevention  of  which  are  rlie  subjects  of  a 
pr<?mlura  by  the  Societ)^  of  Arts  in  London. 

Attimal  and  vegetable  substances  possess  certain  common 
properties  and  movementSj  which  constitute  what  is  called 
life.  When  that  state  ceases,  and  these  properties  and  mo^ 
tions  no  longer  exist,  the  bodies  become  subject  to  tbc  chc 
mical  and  moeh^inical  laws  of  all  other  matter. 

M'hen  perfectly  dry,  and  in  certain  de^rt-es  of  tempera- 
tnre,  both  Pcem  to  be  scarcely  capable  of  spontaneous  dc 
cay.  On  <his  principle  va^t  quantities  of  Balmon  are  an- 
uualiy  convey ed  iti  a  frozen  state  to  London  from  the  north 

♦  From  Papeiis  of  the  Bath  and  \Vu9t  of  England  Society^ 
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of  England  and  Scotland;  and  the  tnliabitaiits  of  tbe  mtHl  pri^rv^d  bf 

more  northern  regions  constantly  preserTe  tlieir  food^  by  cUisionoi^moi* 

freezing,  unchanged  through  the  longe^jt  winters*     Thege-sture* 

latiuous  and  other  soluble  parts  of  animal  subaitanee^,  when 

extracted  by  boiling,  and  kept  in  a  soft  moiat  ^tate,  Tcry 

readily   putrefy.     But  if  the  same  matter  be  dried  by  a 

gentle  heat^  and  secluded  from  moisture  and  air  by  being 

kept  in  bottles  or  metallic  cases,  it  will  reinsiii  very  long 

without  decay.     This  is  the  theory  of  that  welLknown  nni 

useful  substance^  portable  bonp*     In  the  burtiinc^  rlimateof 

Africa,  when  it  is  intended  to  preserve  a  dead  animal  for 

food,  all  that  is  necessary  i&  to  cut  tlie  muscular  |)arts  inti» 

thtn  strips,  from  which,  in  a  few  hoirrs,  the  heat  of  the  sun 

exhales  atl  moisture,    reduciui;  them  to   a  substance  like 

leather  or  horn,  which  proves  to  be  uugusreptillle  of  future 

decay  from  putrefaction.     So  aUo  entire  buitmn  bodies,  bu* 

rit<l  in  the  arid  sands  of  those  coimtrieii,  have  often  Leca 

found  converted  by  exhalation  and  absorption  of  their  na* 

tural  moisture  into  a  dry  bard  sort  of  nuimmy^  incapable  of 

any  farther  change  from  the  agency  of  those   eansi-s,  to 

which,  in  such  situations,  they  are  exposed. 

Simitar  causes  produce  the  same  efTects  on  wood.     Eren  Tirober  lonj^ 

under  less  ridd  circumstances  of  this  kind,  as  in  the  roofs  f^''*^?**!  !'* 

'  Urge  buUdjujs, 

and  other  timber  of  large   buildings^  it  continues   for  an 

astonishing  length  uf  time  unchanged;  witness  the  timber 

of  that  noble  edifice  Wef^tmifister  Hall,  built  by  Richard  11 

in  1397;  and  the  more  extraordinary  instance  quoted  by 

Dr.  Darwin,  in  hii*  ingenions  work  the  Phytologia^  of  the 

gaten  of  the  old  St.  Feter*s  church  in  Rome,  which  were 

said  to  hare  continued  without  rotting  from  the  time  of  the 

emperor  Constuntine  to  that  of  pope  Eiifiene  IV,  a  prriofi 

of  lileven  hundred  years.     On  the  other  hand,  wood  will 

remaiu  for  ages  with  little  change,  when  continually  tm^ 

uiersed  in  water,  or  even  when  deeply  buried  in  the  earth  ;  under  water, 

as  in  th<2  piles  and  buttresses  of  brid^es^  and  in  various  mo« 

tasses.  These  latter  facts  leem  to  show,  that^  if  the  access  of 

atmospherical  air  is  not  necessary  to  the  derny  of  wood,  it 

i*,  at  least,  highly  conducive  to  it. 

Id  posts  6xcd  in  the  gronnd  and  exposed  to  the  weather,  I>^Dr« «of>ni^t 

w«  constantly  find  that  part  soonest  decay 3  which  is  jn»t*f  *J'^^*'^^^ 

aboT« 
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aboTe  ar  within  the  ground.  So  also  where  there  It  an  t 
ci dental  hole  in  an  exposed  surface,  or  an  j  artificial  ca t i t^r^  * 
as  in  a  mortice  and  tenon,  or  the  part  where  pales  nearlj 
touch  the  rail*  on  which  they  arc  nailed,  there  the  wood 
oniTersally  begins  first  to  moulder  away.  The  same  thing 
happens  with  regard  to  horizontal  rails  themselTCs,  which, 
when  m:idc  of  the  same  materials,  rot  much  sooner  than  the 
pales  H'hich  they  support.  These  facts  are  Tery  easily  ex« 
plained.  They  clearly  show,  that  the  great  cause  of  decay 
Is  the  constant  action  of  water  aided  by  air,  which  mo^t  af» 
iects  those  points,  where  it  is  most  retained,  but  has  Icsi 
operation,  where,  as  in  the  perpendicular  pales,  it  chiefly 
runi  off  by  its  own  gratify,  so  that  the  little  which  remains 
IS  easily  and  quickly  abstracted  by  the  cooperating  power  of 
the  iun  and  wind. 

The  change  which  I  am  dcscribinif  is  the  consequence  of 
putrcfactif  e  fermentation ;  a  chemical  operation^  in  which 
the  component  pacts  of  the  wood  form  new  combinations 
among  themselves,  and  with  the  water  which  is  essential  to j 
the  process.     The  precise  nature  of  these  new  componndtj 
has  riot  been  ascertained ;  but^  so  far  as  they  arc  known^ 
they  consist  of  certain  gasses,  or  species  of  air,  which  fly  off,! 
€ad  lea  re  behind  a  powder^  consisting  chiefly  of  carbon  of] 
charcoal,  and  the  earth  which  entered  into  the  original  com«j 
posidon  of  the  wood. 

Beside  this  chemical  change  depending  on  water,    thatj 
snbstance  tends  to  destroy  wood  exposed  to  the  open  air  bf  ' 
a  mechanical  operation-     Every  farmer  is  acquainted  with 
^  the  power  of  winter  in  mouldering  down  the  earth  of  hit 
fallows.     It  is  equally  well  known,  that  porous  frccstono 
splits  and  shivers  during  severe  winters.     These  eflects  are 
produced  by  frost,  which,  acting  on  the  water  in  the  poreij 
or  Interstices  of  these  substances,  expands  it  by  conversioTi 
into  ice,  and  thus  bursts  the  minute  cells  in  which  it  waa 
contained.   There  can  be  no  doubt,  that  a  similar  operation  ' 
take^  place  to  a  certain  extent  in  exposed  wood,  and  thus  iirj 
some  degree  promotes  its  destruction. 

It  appears,  then,  that  the  contact  of  water  and  air  ar 
the  chief  c^iuses  of  the  decay  of  wood.     If,  therefore,  anj'l 
jneaus  can  be  dcfisedj  by  which  the  access  of  moisture  anil*^ 


ed  with  liii* 


Oil    fEEVtXTIKa  THE  0ICAY  OF   WOOD*  33l 

-air  can  be  prcycnted,  the  wood  is  90  far  secure  afaiosi  de.  therefore  to  b« 

mi  .        ,     .   ,  .      .11     .         1  %  .  excluded, 

cajr.     iiiib  prmcjplc  may  be  illustrated  by  supposing  a  cy. 

Under  of  dry  wood  to  be  placed  in  a  glass  tube  or  case, 
which  it  eiiactly  fills,  ajid  the  two  ends  of  which  arc,  as  it 
is  called^  hermetically  sealed,  that  is,  entirely  closed  by 
uniting  the  muked  sides  of  each  end  of  the  tube.  Who 
will  doubt  that  such  a  piece  of  wood  might  ri'maiu  in  the 
open  air  a  thousand  years  unchanged?  Or  let  us  take  a  still  ThusamVer 
more  apposite  illustration  of  this  fact;  that  of  amber,  ^^^^^^^^ 
native  bitumen,  or  resin,  in  which  a  variety  of  smalJ  Hies, 
filaments  of  vegetables,  and  ofhers  of  the  most  fragile  sub- 
stances are  seen  imbedded,  having  been  preserved  from  de- 
cay much  longer  probably  than  a  thousand  years,  and  witJi 
00  apparent  tcudeney  to  change  for  ten  times  that  period. 
Let  Ds  see  then  if  we  cannot,  by  the  exclusion  of  moisture 
«nd  air,  find  means  of  virtuaJJy  placing  our  timber  in  a  case 
of  glass  or  amber. 

With  this  view,  various  expedients  have  been  employed.  Paint  employ- 
^f  which  the  mo«t  common  U  covering  the  surface  with  ^^J^^^ 
paint;  which  is  oil  mixed  with  some  substance  capable  of 
giving  it  the  colour  which  wedoiiire.  It  is  well  known,  that 
teTeral  of  the  oils,  as  those  of  linseed,  hempsced,  &c,,  be- 
come dry  when  tliinly  <tpread  on  any  hard  substance.  The 
drying  quality  is  murh  assisted  by  their  being  previously 
boiled  with  certain  metallic  oudes,  more  especially  that  of 
lead,  litharge.  The  Croat  so  formed  is  with  ditTiculty  pe- 
netrated by  moisture  or  air.  For  this  purpose  drying  oil  is 
spread  on  silk  or  linen,  in  the  manufacture  of  umbrellas; 
and  will  tolerably  well  succeed  in  confining  hidrogcn  gas^ 
or  inttammable  air,  in  the  constrnction  of  air.balloons. 
Hence  we  sec  the  mode  in  ivhich  the  application  of  paint  on 
wood  serves  to  defend  it  against  the  causes  of  destruction. 

When  paint  is  employed  within  doors,  it  is  customary  to  Uses  of  ml  of 
add  tf»  the  oil^  beside  the  colouring  matter,  some  essential  ^"^P*"^*  "* 
oil  of  turpentine,  which  not  only  makes  it  dry  more  rea- 
dily, but,  by  giving  it  greater  tenuity,  causes  it  to  flow 
more  freely  from  the  brush,  and  therefore  to  go  farther  in 
tiic  work.  For  the  same  purposes  I  observe  it  forms  a  part 
of  the  paint  used  on  wood  and  iron  work  in  the  open  air; 
k^if  as  it  appear!  to  me,  most  improperly:  For  I  have  re.  lu  disadvao- 
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marked  that  oa  rubbing  wood  pa'mtcd  white,  Atid  long  tXm 
posed  to  the  weather,  the  white  lead  has  come  off  in  o,  dry 
powder  like  whiting ;  as  if  the  vehicle  which  glqed  it  to  ttid. 
wood  had  been  decomposed  and  lost,  leaTing  only  Uic  pig- 
ment behind;  And  I  have  been  mnch  inclined  to  saspect, 
that  this  has  arisen  from  the  oil  hating  been  too  knocit. 
opened^  as  the  workmen  call  it,  or  having  its  il'  "  and 

tenacity  too  much  dimini.'»bed  by  a  .superabuiiL  tite, 

o)[  of  turpentine.  In  this  state  it  may,  In  rarioos  ways, 
be  more  readily  acted  on  by  water  and  uir.  We  know,  th»t 
the  properties  of  what  are  called  imctaous  tir  fat  oils  are, 
ranch  changed  by  the  admixture  of  the  Tolaule  or  essential, 
oils.  On  this  principle  we  succeed  in  getting  grea^ie  out  of 
woollen  cloths  by  oiJ  of  turpentine  ;  but  whether  the  same 
change  is  produced  on  the  drying  oils,  1  huve  not  k^arned. 

It  appears,  then,  that  these  drying  oiis  ettlier  by  tlurn.  < 
selves,  or  baited  with  metallic  oiudcs,  will  form  a  varnish  . 
on  wood;  but  it  may  be  qitestiontnt  how  far  the  colouring 
matters,  with  which  they  arc  usually  nii^et]^  contribute  tf»  | 
increase  their  preservative  power.     I  do  not  however,  deny^^ 
that  they  may  be  serviceable  in  this  and  other  views.     They 
might  be  supposed  to  cnal>le  the  oil  to  lay  tirmer  hold,  as  it 
were,  on  the  wood;  and  ihey  may  serve  to  increase  tlH» 
thick no4i&   of  the  defensive   covering.      The  first  of  tiiest 
*rh\s  doubtful   point?  h  of  some  importance :  for  we  obsefvc  that  the  paint ' 
on  street  doors,  which  is  become  thick  by  frcqiieut  incrus^ 
tation,  is  apt,  from  the  strong  inHueuce  of  the  summer's 
sun,  to  separate  from  the  polished  ^ood  beneath,  and  ri^o  i 
in  large  blisters;  probably  in  const quence  of  a  greater  ex« 
pansion  in  the   crust  itself  than   in    the  subjacent  wood. 
Ilcnr,  ihc^rcfore,  the  colouring  matter  of  the  paint  fail»  I9 
produce  the  desired  eflect ;  anij  as  ia  the  second  end,  of 
tliat  of  incrjjasing  the  tbickncss  of  tlic  covering,  that  may, 
probably,  be  much  more  eOectnaHy  accomplished  ttian  by 
the  mere  addition  of  pigments,  some  of  wlilch  arc  capably 
of  chf^mical  decomposition,  and  all  are  costly.     This  pur^ 
I  du»t,        P^^^  *^'*  ingenious  artist  has  of  late  attempted  to  anstwer,  by 
recommending  an  admixture  of  road-dust ;  and  fur  that  and 
other  means  of  reducing  the  price  of  paints,  htis  obtained 

a  premiaai 
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ft  prcmiam  frara  fhe  London  Society  of  Arts*,  How^evcr  just 
the  genera]  principle  In  this  cjiec  may  be,  the  application  is 
somen  hat  tinphilosophical;  unless  it  shall  be  found,  which 
wiU  scarcely  be  admitted,  that  dust  of  CTery  chemical  and 
methankal  quality  will  equally  or  sufllciently  answer  the  in- 
tdtded  purpose. 

Some  material  of  this  kind,  selected  with  greater  pre»  Perhaps  ftne 
Hsion^  may  however  undoubtedly  be  useful ;  and  none  I  ^j^  ^^'^  *^~ 
Ihtnk.  promises  more  fairly  than  siliceous  or  flinty  sand, 
whick^  so  far  as  we  know,  is  absolutely  indestructible,  and 
which  may  be  easily  procured  from  the  sea- shore,  and  from 
the  currents  of  the  clear  rivers  and  roads  in  Berkshire  and 
other  counties  abounding  with  siliceous  stones-  Sand  from 
the  seiic  must  first  be  cleaied  from  all  saline  impregnations 
by  washing  in  several  waters;  and  any  sand  may  be  ob- 
tained of  the  fineness  desired,  by  mixing  it  with  water  in  a 
fob,  and  after  having  stirred  the  %vholc  well  together, 
ponrtng  out,  in  a  longer  or  shorter  time,  the  muddy  water, 
from  which  the  sand  m  ilJ  settle  by  its  own  gravity,  in  a  stato 
&1  for  une  when  dried* 

More  than  thirty  years  ago  this  subject  preAcntcd  itself  to  Watcr-iihoot*- 

my  mind,  on  storing  some  waUT-shoots,   which   had  beim 

pitched  and  painted  in  the  common  way,  taken  down  in  a 

state  of  conipk'le  rottenness:*     I  had  read  that  charcoal,  bu- 

rM  in  the  moist  earth,  had   come  dawn   to  us  perfectly 

sound  from  the  times  of  tho  Romans  ;  aud  that  posts  long 

withstood  th<*  same  moisture,  if  thr  part  intended  to  be  put 

into  the  ground  av as  charred  all   round  to  a  certain  dep(h. 

Impressed  with  these  facts,  i  determined  to  try  an  arff.  Cr>«crcMi  widi 

ficia)  coat  of  charcoal;  and  mIicq  new  ^vatcr^shoots  were  ^/^^ ^^  ^'^l    . »_ 
'  thi^  dusted  With 

constructed,   I  strongly  and  carefnily   rubbed  them  with  a  char. »^L 
<!oat  of  drying  oil,  which  I  immediatefy  dk-edgod  all  over 
with  a  thick  layer  of  charcoal  fmcly  powderf>fl,  and  con* 
turned  in  a  muslin  bag.     After  two  or  three  days,  when  the 
oil  was  thortinghly  dried,  and  firmly  retained  the  greateffc' 
part  of  the  charcoal,  I  brushed  otf  what  was  loo^e,  anitT 
Of^r  that  which  adhered  I  applied  a  coat  of  common  leifd«  * 
coloured  painty  and  a.  few  days  after^   a  second*      Th« 
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Lamp  black 
perhaps  not  so 


Drying  oili  ear 


whole  became  a  firm  and  solid  crust ;  after  which  the  shoots 
were  put  jfiYo  their  places,  and  being  examined  many  yeam  i 
afterward^  appeared  perfectly  sound.  Any  other  coloarf 
would  probably  have  succeeded  equally  well  with  that] 
which  I  employed.  I  do  not  think  that  lamp  blacks,  whtck] 
is  a  pure  species  of  charcoaK  would  haTc  answered  thai 
purpose  of  forminaja  thick  defetisivc  carcring  so  well  as  thol 
grosser  charcoal  which  I  used.  But  whatever  sort  of  char«l 
coal  U  employed,  it  ought  either  to  be  fresh  made,  or  heated] 
a^in  in  close  tcsscIs,  so  as  to  expel  the  water  which  H] 
greedily  attracts  from  the  air. 

To  all  compositions  formed  from  drying  rcgetabte  oilaJ 


pouiive. 


Pitch  does  not 
aoawcTr 


there  is  this  objection ;   that  howerer  well  they  may  answer  | 
the  end  proposed,  they  arc  too  dear  for  that  great  con- 
sumption, which  is  usually  required  for  outside  work.    For  \ 
this  and  other  reasons,  larious  other  substances  haTe  been  , 
employed  for  the  same  purpose. 

Of  these  the  most  common  is  pitch,  which  is  well  known 
to  be  the  resinous  matter  melted  by  heat  out  of  the  pine 
tribe  of  trees  in  form  of  tar,  and  afterward  hardened  by* 
evaporation.  It  is  applied  hot,  and  when  cold,  makes  a 
moderately  hard  varnish.  It  docs  not  however  appear,  in 
fact,  to  answer  the  purpose  so  well  as  Tnight  have  been  ex* 
pectcd*  The  sun  at  first  melts  it,  so  that  it  runs 'off  in 
drops,  or  adheres  to  every  thing  which  touches  it;  and  the 
united  influence  of  air  and  water  seems  to  make  it  brittle  f 
and  powdery  like  resin.  Experience  therefore  shows  it  to 
be  of  littte  value.  Neitljcr  is  it  probable  that  its  powers 
would  be  much  improved  by  admixture  with  charcoal,  sand, 
or  other  similar  substances.  Many  members  of  this  S<t- 
ciety  may  recollect  its  application  twenty  years  ago  on  the 
red^deal  shingled  roofs  of  part  of  our  market.  In  this 
rase  it  was  used  hot,  mixed  with  Spanbh  brown,  and  har. 
dcned  by  &and  sifted  over  it  with  a  sieve;  notwithstanding 
which  it  seems  to  have  left  the  wood  like  the  unmixed 
pitch,  and,  though  frequently  renewed,  has  not  prevented 
the  necessity  of  various  repairs  within  these  last  five  years. 
The  original  boards  are  now  every  where  more  or  less  ui  a 
state  of  decay. 

The 
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The  bituminous  substance  melted  by  heat  out  of  coaJ^  Coal  tar. 
'  ^nd  commonty  called  coal  ta^^  has  been  strongly  recom- 
mended for   this    purpose  by   that    ingenious  philosopher 
^  Lord  DundonakL     I  have  tried  it  largely  and  unsuccess* 
fully,  though  perhaps   tiot  fairly  ;  for  the  workman  whom 
I  employed,  tn  order  to  make  it  work  more  easily^  added 
to  it  oil  of  turpentine,  which  certainly  diminished  its  du- 
[rability  by  rendering  it  more  misciblc  with  water.     I  am 
LliowcTer  Inclined  to  bclicTc,  that  no  substance  of  this  kind, 
[lued  by  itself,  will  become  sufficiently  dry  and  hard  to  resist 
the  influence  of  the  weather. 

As  animal  oils  are  considerably  cheaper  than  those  ex-  Animal  oUi 

pressed  from  vegetables,  attempts  have  been  made  to  com,  ^*  *  ^^^^ 

Imuaicate  to  them  a  drying  quality.     This  has  been  effected 

Iby  (lis solving  in  them  while  hot  various  substances  capable. 

[of  being  melted,  in  such  a  portion  that   the  whole  mass 

)  would  become  dry  and  hard  when  cold.     Bees*  wax,  resio, 

and  brimstone  are  found  to  ha?e  this  property.     Some  of 

them,  when   united  with  drying  oil,  have  long   been  em. 

Iployed  for  making   boots  and  shoe^  water- pro  of,  or  im. 

perflous  to  moisture  ^.     But  they  will  abo  succeed  when 

Dixed  with  train  oil,   which  is  obtained  from  the  blubber  of 

Itbe  whale.     In  the  second  volume  of  the  Memoirs  of  thb 

fSociety,  printed  in  the  year  1783,  there  is  the  following 

rTeceipt.     ^'  Melt  twelre  ounces  of  resin  in  an  iron  pot  or  Com  position  qi 

Itettlc;  add  three  gallons  of  train  oil  and  three  or  four       ***'*• 

rolls  of  brimstone;  and  when  the  resin  and  brimstone  are 

melted  and  become  thin,  add  as  much  Spanish  brown,  or 

red  or  yellow  ochre,  or  any  colour  you  want,  first  ground 

Mc  with  gome  of  the  oil^  as  will  give  the  whole  as  deep  a 

*  For  this  purpose  there  i$  the  following  r?ceipt  by  Mr.  Barker  Old  receipt  for 
Sir  John  Hawkins's  etiitbn  of  that  cntertaininR  work,  Isaac  ^***r'Pf<^f*" 
\t  alton  s  complete  Angler ;  4tli  edition,  pagt*  223,  *'  Take  a  pint 
ilnsced  oil,  with  half  a  pound  of  mutton  suet,  six  or  eight 
ounces  of  bees*  wax»  and  half  a  pennyworth  of  resin.  Boil  all  this 
in  a  pipkin  together ;  so  let  it  cool  till  it  be  milk-warm.  Then  take 
la  little  hair-bmsh,  and  lay  it  on  your  new  boots ;  but  it  is  best  that 
'this  stuff  be  laid  on  before  the  boot-maker  makes  the  boots ;  then 
brush  them  once  over  (with  it)  afler  they  comr  from  him.  ^s  for 
M  boots,  you  must  lay  it  on  when  your  boots  be  dry«^ 

4  lhftd« . 
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Aade  as  yon  like.  Then  lay  it  on  with  a  brash  as  hot  and 
tMil  as  yoQ  can.  Some  days  after  the  lint  coat  is  dried, 
gt?6  it  a  second.  It  will  preserre  plank  for  ages,  and 
keep  tiic  weatiier  ttom  diiting  through  brick-work.'' 
Phge  114. 
Tiried  with  ap-  This  composition  t  tried  about  eighteen  years  ago  on 
parent  succeag.  ^^^^  ^^  paling,  substituting  for  the  colouring  matter  one 
or  two  coats  of  common  white  paint  for  the  sake  of  the 
appearance.  This  paling  appears  to  me  to  be  in  erery 
part  of  it,  which  was  so  coTered,  as  sound  as  when  it  was 
first  put  up.  * 
Benwaxadr  As  compositions  of  the  resinous  kind  are  apt  to  crack 
and  become  powdery,  like  the  vamish  of  carriages,  by  ex. 
piMure  to  weather,  it  is  not  improbable,  that  this  effect  may 
be  in  some  measure  counteracted  by  the  mixture  of  a  small 
proportion  of  bees*  wax.  Such  a  compound  I  have  used, 
bat  in  the  quantity  of  eight  ounces  to  the  gallon  found  it 
too  slow  in  drying,  and  capable  of  being  easily  scraped  off 
with  the  oaii.  Wax  is  also  at  this  time  very  scarce  and 
dear*. 
Remarks.  All  the  substances  contained  in  these  mixtures  are  ca- 

pable of  perfect  incorporation  with  each  other  by  heat,  and 
when  separately  expoised,  are  with  great  difficulty  acted  on 
by  water  or  bIt  in  any  heat  which  occurs  in  oar  climate. 
Method  of  ap-  They  should  be  applied  hot  with  a  common  paintcr^s  brush 
p  ica  ion.  ^^  ^^^  wood  which  is  prcvioosly  Tcry  dry,  so  as  to  sink 

deeply  into  its  pores ;  and  though  at  first  they  arc  appa* 
rently  somewhat  greasy  when  cold,  yet  after  some  days 
they  make  a  firm  varnish,  which  does  not  come  off  on  rub- 
biftg.  Wheu  it  is  required  to  give  beauty  to  the  work,  co- 
louring matters  may  cither  be  added  to  the  mixture,  or  af« 
terward  applied  over  it  in  form  of  common  paint.     Two 

*  For  the  information  of  those  who  may  be  ioclioed  to  make  a 
trial  of  these  compositions,  I  have  inquired  the  wholesale  prices  of 
the  different  ingredients  of  Messrs.  Cave  and  Co.  Bristol,  from 
whom  I  learn,  that  they  are  very  fluctuating,  train  oil  being  from 
!2s.  3d.  to  3s.  2d.  per  gallon ;  regin  from  12  to  21  shillings  per  cwt. ; 
mil  brimstone  from  34  to  38  shillings  per  cwt ;  and  bees'  wax  from 
3s.  3d.  to  3s.  Ud.  per  lb. ;  the  lowest  of  these  prices  being  about 
what  these  articles  at  present  bear. 

coats 
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eoats  of  the  eompositioii  should  always  be  gircn;  and  m 
aU  compound  machinery,  the  separate  parts  should  be  so 
Tarmshcd  before  they  arc  put  together;  after  which  it  will 
be  prudent  to  g ire  a  third  coating  to  the  joints,  or  to  any 
other  part  which  is  peculia Hy  exposed  to  tfie  action  of  nioi- 
sture,  such  as  water-slioots,  flood-gates,  the  bedv  of  carts, 
the  tops  of  posts  and  rails,  and  all  timber  which  is  near  or 
within  tlic  ground.  Kach  coat  should  be  dry  before  the 
parts  are  joined^  or  the  last  coat  applied. 

These   composirions   are  eqaaliy  efficacious   in    keeping  rt  would  pre- 
iron  from  decay  by  rusting.     They  might  also  be  very  ad- *"^/^  *''^''»  *^ 
tantageunsly  employed  in  rendering  water-tight  the  plaster,  impcniouiw 
which  is  used  to   case  the  outside  of  the  arches  of  vaulti  ^****'' 
[  nnsheitered  by  roofs,  provided  the  mortar  were  made  p«r* 
I  fectly  dry,  and  the  covering  of  the  arch  brought  up  to  an 
riingle,  instead  of  making  it  follow  the  form  of  the  arch  in 
jm  clipse  or  the  segment  of  a  circle. 

It  is  necessary  to  mention,  that  compositions  made  of  Caution. 

hot  Ofl  should  for  the  sake  of  security  be  heated  in  metallic; 

I  or  glazed  earthen  vessels  in  the  open  air.     For  whenever 

[oil   is  brought   to   the  boiling  point,  or  600^  of  Fahren* 

llieit^B  tliermometer,  the   vapour  immediately  catches  fire^ 

[although   not  in   contact   with  any  flame;  and  though  m 

[lower  degree  of  temperature  than  that  of  boiling  should  be 

used  in  this  process,  tt  is  not  always  practicable  cither  ex. 

ftctly  to  regulate  the  heat^  or  to  prevent  the  ovcrEowing  of 

the  materials^  in  either  of  which  case^,  were  the  melting 

performed   in   a  house^    the  most    fatal    accidents  might 

follow. 

The  followitig  is  the  proportion  of  the  above  ingrer 
dients,  and  the  mode  of  mlx^ing  themi  which  I  should  ft* 
commend* 

Take  1^  onnces  of  resin,  and  8  ounces  of  roll  brim*  Mode  of  mil> 
utone,  cacli  coarsely  powdered,  and  3  gallons  of  train-oiL  Vj  Jj^*  *^*'"'P*' 
Heat  them  slowly,  gradually  adding  4  ounces  of  bees'-wav, 
cut  into  small  bits.  Frequently  stir  the  liquor,  which,  as  sooB 
a»  the  solid  ingredients  are  dissolved,  will  be  fit  for  use* 
What  remains  unused  will  become  solid  on  cooUog,  and 
may  be  rcmctted  on  subsequent  occasions. 


on  m  BU6HT  I3f  VHEAT. 


Charcoal  pow'  If  ihe  addition  of  charcoal  pgwder  or  iiUc«)Oiu  mod 
^  o^  ^^  ^^f  canUih^ies  to  the  durability  of  drying  oil,  U  may  pro« 
bably  bare  a  similar  effect  on  this  compositiOQ ;  but  whe-* 
tber  it  may  be  best  to  iiii:c  them  with  the  ingredieats,  of 
apply  tJiem  afterward,  I  cannot  from  experience  tell*  In 
the  latter  case,  the  powder  shonJd  be  sifted  on,  white  the 
first  coa^t  of  the  compoution  is  still  hot ;  and,  after  soxne 
days,  when  that  is  dry^  shotild  have  a  bruih  gently  puscd 
ever  it,  in  order  to  rcmoYC  all  the  particles  which  do  n^t 
adhere ;  after  which  other  coats  of  the  composition  may  be 
applied,  as  before  directcdt 

This  h  all  w  hich  occurs  to  me  as  to  the  mode  of  pre* 
-^ icrriug  wood  when  eitpoied  to  the  weather, 

(To  he  tonduded  in  our  next.) 


pknt. 


III. 

0«  the  Blight  in  IVhcttf.      %  Mr.  Thomas  Davii,  <>f 

Jlormngfham  •. 

HE  opinion  I  gave  in  the  Bath  Society's  Papevip 
Vol.  Xy  p.  41,  that  the  wheat  blight  is  ^  plants  and  not 
an  insect,  Is  now  fully  c^^jnfirmed  by  the  0iicro*copic^l  ob« 
flcrTations  of  that  able  naturalist.  Sir  Joseph  BanJcs^  whO| 
in  his  treatise  on  the  subject,  baa  giTcn  magniBcd  repre- 
sentations of  the  plant,  in  which  its  form  and  fructiiicatiofe 
mro  so  conspicuous,    that  no  one  can  doubt  the  fact  f. 

Sir  Joseph  also  describes  the  manner  in  which  the  im« 
Unte  seeds  of  this  plant  (which  are  as  light  as  air)  are  car* 
ried  by  the  wind,  and  lodged  on  the  growing  stalks  of 
Kvheat,  where  they  take  root  and  Ycgctate,  and,  like  aU 
other  parasitical  plants,  rob  the  plant  to  which  they  at> 
tach  of  its  nourishment,  to  support  th^nseWcs.  The  ef« 
Its  jlf-^tractWe  ^^^^  ^*  ^^^  ^'^1!  known.  The  rapidity  with  which  these 
•peraiicm.  minute  plants  regetate,  and  the  destruction  they  make  in  a 
crop  of  wheat,  of  which  the  ears  only  a  few  days  before 

♦  From  the  Bath  Socict^^s  PapcR,  Vol.  XI,  p  1 1 U 
t  Bee  Philos.  Journal,  Vdt  X,  p.  225,  and  Plates  IX,  X. 

appeared 
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appeartd  full  and  heary  and  nearly  fit  for  the  lickle^  can 
scarcely  be  believed  by  those  \rho  bave  not  observed  tt,  and 
ii  ajtonishing  even  to  tbose  who  have  watched  its  progress. 
It  teems  to  produce  something  more  than  a  mere  cessation 
®f  growth*  its  action  it  like  that  of  poison.  It  ab^orb^ 
the  farina  or  flour  of  the  fairest  and  plumpest  graiu,  and 
reducea  it  to  a  mere  shell  of  bran. 

But  although  the  nature  of  this  disease  is  now  so  wcU  l^o^edf  Cif- 
knowDy  ihQ  remedy  is  not  so  easily  found.     With  atl  due 
deference  to  the  great  abilities  of  Sir  Joseph  Banks,  1  um 
not  so  anguine  as  to  expect,  that  it  can  be  eradicated  by 
pulltng  up  the  diseased  plants:  or  eren,  if  it  were  pracdii 


fifiuiL 


^  by  burning  all  the  straw  of  every  blighted  crop. 
The  seeds  of  this  destructive  plant  arc  too  minute  and 
abundant,  and  capable  of  being  wafted  to  too  great  a  dis* 
tance,  to  be  totally  destroyed.     A  tingle  Acre  of  blighted 
wheat  will  produce  leed  eaongh  to  supply  a  whole  district; 
and  indeed  it  is  too  well  known  to  botanists^  that  the  plant  j^^  pUnt  not 
grows  and  flourishes  on  many  ether  plants  beside  wheat*  c<>o^ed  t» 
And  were  there  but  a  single  piece  of  wheat  ia  a  country 
where  none  had  grown  before,  the  enemy  would  be  ready 
for  the  attack,  whenever  there  was  ^  predisposing  cause  In  PredlsposlA^ 

Ethe  wheat  crop  to  receive  it.  ^^c^iiort. 

•  If  is  probably  not  within  the  power  of  man  to  prevent, 
totally^  the  ravages  of  this  destructive,  though  minute 
enemy  to  agriculture,  but  it  may  ytt  be  in  his  power  to 
freduce  them  in  a  considerable  degree,  by  ascertaining  and 
obviating  the  cattses  which  peculiarly  dispose  and  prepare 
the  wheat  plant  for  its  attacks.  These  may  be  summed  up  This  dehtlity. 
in  one  word^  viz.  weakness^  or  debility., 

The  class  of  plants  called  by  botanists  mosses  and  lichens  Motset  and  Ih 


wbcii. 


k 


are  the  imectt  of  the  vegetable  kingdom^  created  to  prey  an  [^^j*^*" 
t^eak  piantfj  as  the  insects  of  the  animal  kingdom^  are  to  •ecu. 
prey  on  tceak  am  mats*     In  both   instances,  the  juices  by 
being  weakened  and  deprived  of  their  acridity  become  their 
proper  food.     The  remedy  muit  be  to  restore  to  the  object 
s  natural  health  and  vigour* 

To  apply  thig  argument  to  wheat,  and  to  show  the  cause  s 
wlucb  render  it  unproductive,  it  will  be  necessary  fo  con* 

Z  2  side? 
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Mode  in  which 
wii«at  grows. 


npcnliip  cfop 
subject  to 
liliifht. 


Thin  ftnd  btc 
m»p%  ptntcu* 
la  fly  w. 


Ctufect  that 

rfncWivhcaC 

weak. 


sider  tlic  nature  of  the  plant,  and  the  Lind  of  cultirutioB 
which  usQatly  readers  it  productive. 

It  is  well  known,  that  natnre  has  furnished  the  wheat 
plant  with  a  duuhte  act  of  roots,  so  contrived,  that  the  tirftt 
may  be  deep  t'noitfrh  to  enable  it  to  stand  llie  ht' verity  nf  the 
winter;  and  the  second  eo  shallow  a»  to  admit  the  genial 
influence  of  the  spring.  It  first  fthoots  down  a  pt^rpen* 
dicular  tap^root^  which  supports  the  plant  and  keepi  it 
steatltj  during  the  winter;  and  in  tho  spring  it  tillers  out  a 
nnmber  of  coronal  whoots^  each  of  which  has  its  oztn proper 
root^  and  prodnces  its  nun  ear^  though  still  adhering  to 
and  dfpendcnt  on  each  other  for  mutual  support;  and  u hen 
thai  operation  is  complete^  the  winter  root  becomes  meUa 
and  di€x, 

if  this  winter  root  be  imperfect,  the  side  shoots  which 
arc  to  produce  the  crop  will  also  be  so.  A  strong  solid 
footlwld  iQT  the  tap-root  is  therefore  necessary  for  wheat ; 
and  the  more  complete  tki^  winter  root  is,  boforc  the  spHtig 
tillering  takes  place,  the  more  perfect  will  ba  the  crop.  If 
the  formation  of  the  young  plants  be  unequal,  so  will  be 
the  ripening  of  the  crop  ;  and  if  the  ripe  cart^  on  gne  part 
of  the  plant  are  waiting  for  the  green  ones  on  the  othcT,  the 
blight  generally  attacks  the  crop. 

A  thin  crop  of  wheat,  and  a  (ate  rt))ctufig  crop,  (and  a 
thin  arop  h  usually  a  late  ripening  one,)  arc  the  peculiar 
p7'(Jtf  of  the  blight ;  and  th<^c  are  generally  produced  either 
by  gowiug  land  with  wheat,  which  is  uiUit  for  wheat,  or  in 
an  impropor  state  of  culiitation,  or  by  sowing  it  in  an  im- 
proper season.  In  fine y  miif  came  uhkh  fettda  to  weaken 
ihc  plant,  KtU  predhpose  it  to  receive  the  hU^ht. 

The  causes  which  tend  to  weaken  the  wheat  pUnf  art 
maiiy,  but  the  followttig  are  the  most  obiious ; 

\st*  Sowing  wheat  on  land  that  has  been  so  worn  out  by 
chopping,  as  to  hare  lost  that  tcnadtj/  and  cohciiany  which 
are  so  necessary  to  a  wheal  crop,  and  which  ercn  dung, 
uitkout  reit^  will  not  restore. 

2f%.  Sowing  the  land  in  a  light  loose  state,  whereby  the 
wheat  plant  routs  too  near  the  surface^  and  h  liable  to  be 
injured  by  the  n inter's  frosty  and  to  have  its  roots  laid 
bace  by  the  wind, 

3% 


I 


and  exposed  situa- 

tjons,   Hkcre  the   roots  have  not  i'uiw  to  establish. tlicm* 

«4elri^  before  the  wintcj'  comes  on,  and  vegetution  is  totally 

at  a  stand. 

iVow  as  these  causes  have,  iti   consequence  of  the  ad- ProbAbly  in- 

Tjiiicc  in  thij  price  of  wheat,  occurred  mure  frequently  ©f^^*^*******^  ^'^^^^ 

late  years  than  fonuerly ;  it  is  prob&ble  that  the  assertion 

'*  that  the   blight  on   wheat  has  increased  of  laLe  years" 

may  be  true.     For, 

IsL  It  has  not  been  iincotnraon  to  sow  land  with  wheat  From  sowmj 

ttery  iftird  yvsLT.  iu.stead  of  every  fourth  or  fifth;  and  as  ^'''^'^^*/'^  ^*^**" 

*^       '  ^  quently, 

the  land,  iti  the  iuterim,   has   beeu   under  crop^,  the  very 

nature  of  which  Is  to  luakc  hind  Jight,  and  no  fallow  year 

hiiving   been  allowed   to  get  it  dose   again*    the  crops, 

though  abujidant  in  straw,  have  not  had  strength  enough  to 

suppurt  them  tiH  harvest^  and  have  been  laiii  b^  ifie  rains^ 

atid  thereby  become  a  prey  to  the  blight. 

2^.  It  has  been  very  uuich  the  practice  of  lute  years  to^^  ift*^  ivw 

sow  wheat  after  turnips^  and    very  dvan  crops  have  been ''^* 

produced  thereby.     But   this   system  b   wrong:   tJic   tur* 

nipi  arc  eaten   before   they  are  wanted,  and  the  wheat  is 

sown  a  month  too  lule;  atid  being  necessarily  la(c  ripe y  is 

often  attacked  by  the  blight. 

$(L  It  has  been   al^o  a  rrcqucnf  practice  to  sow  Mhe^itonfl-f  pot*- 

ojicr potatoes'^  and   this  system   is  still  worse:  the  land  is  ^'^^ 

rendered  too  light  for  m  heat,  and  the  seed  time  is  much  too 

latCy  unless  it  be  in  deep  rich  laud,  where  the  wheat  plants 

wiJi  grow  during  the  wholfi  of  the  winter. 

4ih.  And  cveti  the  practici^  of  sowing  whcai  cftcr  clover  ^^^  »"  ««me 

has  been  carried  to  too  great  an  extent  on  light  laiid^  espe» 

dally  where  the  land  is  nearly  tired  of  cloven     It  en. 

I         courages   the  slitg^  and  the  uirr^i^orm^  which  dcf;troy  a 

IcoDslderablc  pari  of  the  wheat  plants,  leaving  the  re!»idue  a 
ihin  uncquul  crap^  which  the  blight  scldoin  fails  to  attack^ 
and  frequently  to  ruin. 
I  To  sum  up  the  whole:— If  it  can  be  proved,  (and  CTeryGtnmrx]  diieo 

Oian  uho  ii  a  farmer  must  have  observed  it,)  that  all  iccak^^^* 
I         crops  of  wheat,  and   particularly  all  laiv*rfpc   crops y  are 
peculiarly  subject  to  Mighty  it  ibould  bti  the  great  object 
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case*  dover. 
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BLif Ht  in  some 
hj  ma.Dur«. 


Too  much  ma' 

nam  injurious* 


Wheat  f'Ti  c^f- 
tain  lands  set- 
dom  blighLed. 


Instances  of 

blij^ht  on  land 
loosrjicd!  too 


est  rmt  Mtmm  tk  wveit. 

of  frf^rj  fsmcr  to  sow  such  land,  and  mck  Ofify,  io  whmt^ 
MS  is  iit  for  wheat ;  to  ^et  it  in  order  tari^  in  the  smnmer, 
that  it  may  be  dose  and ^rm  before  f  owing ;  to  sow  as  earfy 
as  the  state  of  the  weather  will  permit,  paHicularl7  in  cold 
soil5  or  exposed  situatioos ;  and  to  kow  those  kindi  nf  wheMt^ 
which  ire  disposed  to  ripen  early,  (a  circamstanoe  much 
more  attended  to  tn  Scotland  tliiui  in  England;)  but  abo^e 
all,  not  to  wear  out  his  land  by  cropping  it  offcner  ttltk 
te^a^  thin  its  natnre  will  bear;  always  considering,  that 
It  is  not  the  numter  of  acres  sowtiy  but  the  number  of 
hwihcif  produced,  that  will  enrich  the  farmer^  or  tupj^y  tha 
market. 

When  I  assert  that  nceak  crops  arc  the  most  susceptible 
of  blight,  1  do  not  altogether  mean  sach  crops  as  arc  weak 
in  connequence  of  a  tc^nt  of  manure ^  but  snch  as  grow  on 
land  which  has  been  made  so  light  by  repeated  cnltnrc,  that 
the  plants  cannot  get  firm  foot h old j  the  great  desideratum^ 
In  fact  the  sine  qua  non  of  a  good  wheat  crop ;  and  ma^ 
nure,  particularly  horse-dung,  instead  of  remedying  this 
defect,  only  adds  to  the  oviL  In  this  instance,  the  remark 
which  has  been  often  made,  that  the  highest  manured  crops 
are  the  most  susceptible  of  blight,  is  perfectly  consonant 
whh  my  ob«ierTation.  For  tfic  same  reason,  these  crops 
are  apt  to  fall  before  they  are  ripe,  and  in  that  situation  If 
there  be  any  blight  in  the  air,  they  are  sure  to  be  infected 
with  it,  because  the  sun  cannot  dry  them,  and  the  circula. 
tlon  of  the  sap  is  impeded  by  the  bnrising  of  the  straw. 

It  was  well  obserfcd  in  one  of  the  Agncultaral  Re* 
ports,  '^  that  land  may  be  made  so  drunk  with  dnng,  that 
a  wheat  crop  cannot  stand  upon  it  ;*'  and  I  w  ill  defy  any 
man  to  get  a  good  yicUUng  crop  of  whrat  in  a  highly -ma* 
nurcd  garden.  He  may,  and  prubabty  will,  get  a  good 
crop  of  strazc* 

Mr.  A.  Young  is  right,  in  saying  in  his  Annals,  ihnt 
on  high  land,  not  of  the  t^eat  ^uulii^y^  wheat  is  seldom 
blighttnl.  The  reason  i«^  that  such  land  is  not  made  tdo 
loose  by  culture  and  manure,  and  the  straw  stands  upright 
and  exposed  to  the  sun  and  wind.  I  had  a  rery  striking  tn. 
stance  of  this  on  the  Marquis  of  BatVs  laud,  under  my 
carcj  a  few  years  ago  :  I  had  plooghed  up  twenty  acres  of 

furze- 
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foire^Iand  in  the  lutumD^  wiHi  intent  to  sow  H  to  wheat,  ture  and  our 
It  was  run  back  in  the  «pringj  and  cross. ploughed  early  injure. 
^e  fvini&er,  so  as  to  be  qiike  close  and  firm  before  wheat 
aowing;  but  baYiDg  occasion  to  plant  two  acres  of  po- 
tatoes, I  took  part  of  this  land  »nd  manured  it  well  with 
rotten  dung,  and  planted  the  potatoes  therein.  The^  wcro 
ripe  early^  and  when  dug,  the  two  acres  were  sown  with 
wheat;  on  the  same  day,  the  rest  of  the  piece,  which  had 
aot  been  dunj^ed  at  all,  was  sown.  The  wheat  on  the  two 
acres  was  much  the  proudest  during  the  wintttr,  and  the 
best  crop  when  it  came  into  ear ;  but  when  it  was  just  ripe^ 
(which  was  ten  days  after  the  other  part,)  the  blight  struck 
ily  and  it  wai  as  btack  as  a  coal,  while  the  rest  was  as 
Mfht  Af  ailfen     In  fact  the  4wo  acres  were  scarcely  worth 


h 


Again,  with  respect  to  late-ripenitig  crops  bdug  subject  Ripening  a  ct<* 
to  the  bligfit,  I  am  of  opinion,  that  the  act  of  ripening  **^^^^**^*<^°*^? 
wheat  and  all  annual   graminiferous  plants  is  not  so  much 
an  effort  of  nature,  as  a  cessation  o/  nature^ s  efforts;  and 
that  no  crop  of  grain  can  be  a  good  oue,  unless  the  whole 
ripens  together ;  and  if  by  any  cause^  particularly  by  the 
seed  being  sown  too    thin,  or  by  a  partial  failure  of  the 
filants  itQm  a  iievcre  winter,    the  plant  is   forming  new 
roots,  er  one  part  of  it  is  doing  so,  while  the  other  is  or 
ought  to  be  ripentug  its  seed,  the  straw  keeps  green  and 
moist,  instead  of  turning  yellow  and  dry,  and  the  blight  Is 
inre  to  take  it.     And  this  ha£  brought  driiling  into  dis.  CiretimstaneiiJ 
grace  more  than   ali  other  causes,  particularly  when  the  J*^"*^"f '^. 
crop  has  been  sowe  too  thln^  or  the  hoe  has  been  used  too  uuo  dUreputrt 

fane  : 

*  I  have  just  been  a  witnejs  to  the  threshing  a  piece  of  drilled 
wheat,  ^\i\c\\  was  injured  by  liarrowiog  in  gras^  seeds  in  April :  the 
harrowing  made  the  wheat  too  thin,  and  caused  it  to  throw  out  new 
shoob;  it  kept  growing  while  it  ought  to  have  been  ripetnug ;  it  of 
eourie  took  the  blight,  and  though  the  ears  were  lix  inches  long^ 
the  pffoduce  weighed  only  iUlb.  per  bushel. 


IV,  Anm^r 


344 


AHIWCE  TO  ECMUIES  OIT  IfR.   VIMCC*i  PAMPHt&T* 


IV. 

Jimtstr  to  Remarki  on  m  Pamphlet^  laUlif  puhlUked  btf 
ihe  Rtv*  T,  Vi.vcK,  respecimg  Ihc  Ckuse  of  GraxUaiion* 
Im  a  Jxiierfrom  the  Author. 


Object  «f  Mr. 

Vmec*s  paai' 
phlct, 


The  pnncipai 
objectton 
foun<led  on  a 


$m, 


To  Mr.  NICHOLSON. 


JVLy  OhservatioM  on  iht  Cause  of  Gravitathn  harinf  j 
been  attacked  in  the  last  number  of  your  Jounial,  by  ai 
person  calling  himself  Dytiscus^  you  will,  I  trust,  du  ms^ 
the  jnsticc  to  admit  my  answer  in  the  next. 

Wliat  I  proposed  to  establish  was,  that    the  fluid    as^^ 
aumed  by  Sir  .h  ^exctt^n  as  llie  cause  of  grafltatjon  can- 
not  produce  a  force  to  impel  a  body  towards  the  sun,  which 

shall   vary  as  -j.     The  principal  objection  is  to  the  IStltl 

litidey  ia  which  it  b  said,  ^^  hence,  according  to  the  forc^J 
going  reasoning,  taking  only  the  two   first   terms  of  the 
eerief^  &c.  ^c."     In  the  foregoing  reasoning  we  took  w^ 
for  the  density  of  the  medium,  and  then  the  force  was  re«^ 
presented  by  the  sum  of  the  alternate  terms  of  the  Hinomiat 
theoreui ;  in    this   particular  ca,se,    therefore,  wc  take  the 
two  first  terms  only,  as  is  here  pru posed.     But  in  the  pre*^ 
Bent    artitle  wc  represented  the  density  byPcr«+Qfl7+l 
Hur-^-^  dec.  each  of  which  terms  gives  a  series  for  the  forcc^  J 
fimikr  ta  that   stated  abote  ;    here,    thert.'fure,  according 
to  the  same  proceeding,  we  take  the  two  first  term^  of  each 
of  these  series.     This  mmi  be  the  meaning  of  the  words^ 
**  taking  only  the  two   first   tenus  of  tlie  series;*'  for  ihof-d 
must  mean,  either  the  two  first  term;^  of  each  of  the  tenet  J 
Comp05ing  the  whole  force,  or  the  two  lirst  terms  of  thqJ 
l^hole  ronbidercd  as   one  serie.^.      But  the  latter  meaning j 
Would  haTc  entirely  cjkcluded  all  the  orher  series  fur  th^^ 
furce^  arising  from  the  g<£Qcral  law  of  density  Fcf«M-^Q  uf^ 
*f  Rtf '"-J-,  kc*  continiied  to  an  intkjinifc  number  of   terms, 
and  nhich  it  was  tlic  declared  intention  of  the  proposition 
to  tiike  in,  and  here  confined  Ujc  force  to  ttDo  terras  only, 
Po'^+Qrty.     It  would,  therefore,   haTC   been  totally  in* 
cuuiistcut  with  th€  tcnu^  gf  tht-  propositioOj  to  haie  taken 
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tite  words  in  the  latter  Bcase,  as  it  would  have  destroyed  it 
as  a  general  proposiiioo  here  proposed  for  invcstigalioiiy 
and  reduced  it  to  a  purtkniar  case.  Besides,  the  two  first 
terms  of  the  whole  as  forming  one  sories  would  not  havo 
bad  a  dtfinUe  meanings  for  we  mijS^ht  ^ritc  down  all  the 
first  terms  of  each  aeries,  and  then  ail  the  second  terms,  in 
their  order:  or,  we  might  write  down  the  first  and  second 
terms  of  the  first  series,  and  then  the  first  and  second  terms 
of  the  second  series,  and  so  on.  As  the  terms  of  each 
series  are  the  alternate  terms  of  the  binomial  thcarem^ 
the  first  terms  only  of  the  first  three  series  were  put  down, 
with  -f~9  ^^-  showing  that  the  other  terms  were  to  be  under* 
lUood.  Two  terms  only  of  each  series  were  proposed  to 
he  taken,  to  show,  even  upon  that  supposition^  that  as 
different  powers  of  a  must  then  enter  into  the  two  £nt 
terms  of  each  series*     The  whole  could  not  constitute  a 

tliiantfty  which  should  vary  as  — .  But  Mr*  D.  seems  to  hare 

paid  no  attention  to  the  words,  ^^  taking  only  the  two  first 
terms  of  the  series,'*  nor  to  hare  considered  that  the  word 
Mfies  is  used  in  both  numbers;  and  hence,  instead  o£ 
laking  the  first  and  second  terms  of  each  series,  he  has 
taken  the  first  terms  of  the  two  first  seriesi)  leaving  out  the 
second  terms  which  it  was  proposed  to  take  in,  and  thus 
(to  use  his  own  expression)  ^'  committed  so  palpable  a 
l)!under,*'  as  totally  to  do  away  the  whole  force  of  his 
objection. 

But  Mr,  D.  ^ocs  on  tlius ;  *^  on  this  point  (he  professor's  Another  mLs- 
whole  demonstration  rests."  This  is  another  most  an*  **^*^  P'**^^*^ 
fortunate  mistake,  and  contains  a  further  proof ^  how  jttlle 
Mr,  Ds  attended  to  the  subject.  What  b  here  assumed,  is 
only  a  very  near  approximatiou  to  the  force,  but  still  suF* 
ficient  for  our  purpose;  the  correct  law  of  the  force  is 
obfained  by  taking  ta  all  the  terms  of  each  of  the  scries^ 
instead  of  the  two  first  only.  And  the  proof  of  my  pro- 
position  further  rests  upon  this,  that  the  density  of  the 
planet  enters  into  the  expression  for  the  force;  on  which 
accouat  it  was  not  necessary  for  me  to  have  gone  any  fur* 
ther  In  the  inresti^tion  than  the  13th  article;  here  I  have 
fully  established  my  propositioa ;   but  the  subject  being 

DeW| 
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The  object  t«n 
fjroTcs  nethtng 
afilnst  the  fto- 
posiikm* 


nation  of  the 
•bjection. 


The  second 
ubj^iion  «k* 

ftirtred. 


fteir,  ind  of  a  eariom  nEtcire,  I  waa  indttced  la  consider 
it  1  little  farther. 

If,  howGTer,  Mr.  D'l  objection  had  been  well  foiiiideil| 
it  would  hate  profed  nothing  againit  my  propositJon,  m 
his  omi  cx^Qciosion  shows^  that  the  force  does  not  rary  is 

— ^  the  density  e  entering  into  the  e^cprcssion  for  the  force* 

Upon  Tiif  ovm  assumption,  taking  in  ai!  the  termi  of  the 
•erieS)    the  force  will   be  represented   under  ihit   form; 

~  4- — +~  +  &c,  and   can  this  Tary  as  — --,  cren 

omitting  e  I 

But  there  Is  another  gronnd  upon  whie h  we  may  cxamhio 
the  objection.  The  quantity  Ptf«+ Qflf?  +  Rff/+,  to. 
representing  the  density  of  the  fluid,  mnst  always  be 
positive;  hence  P,  Qj  R*  kt,  m^  q^  r,  &c,  are  under  certain 
restrictions,  such  as  to  make  the  aboTe  quantity  positire 
for  every  value  of  a.  Now  we  must  have  some  standard  for 
our  quantities.  Let,  therefore,  the  sun's  radins:^!^  the  d«n- 
aity  of  the  lluid  at  the  sun's  surface  =  I .  Now  according  to 
Sir  /»  NeutGn*i  hypothesis,  the  fluid  pervades  the  son, 
cftililttg  thereby  the  gravitation  within  a^  woll  as  ^ithont 
tbe  sun*  Also,  a  varies  from  o  to  infinity.  Now  te. 
b?rding  to  Mn  D's  assumption  of  Q,  m,  ^,  the  density  of 

Q 

the  fluid  is  represented  by  P—  — ;  when,  therefore,  by  dU 

Q 

minishing  a,  ^^  becomes  greater  than  F,  the  density  of  the 

fluid  becomes  negtUhVy  that  is,  there  is  no  fluid^  and  con» 

Q  n 

iequently  no  gravitation.     Make  P ■>  =  Oj  and  «=\/j*» 

Prom  the  centre  of  the  sun,  therefore,  to  this  distance, 
there  is  no  fluid:  hence,  according  to  Mr.  D\  assumptioui 
part  of  the  sun  is  not  endued  with  gravitation!  he  has 
therefore  made  an  illegal  assuro|Ttion  of  the  quantities  Q, 
171,  g;  what  then  becomes  of  his  objection? 

But  he  has  brought  forward  another  objcctioup  Ho 
tays,  I  ought  to  have  used  3  w,  %,  for  2  m,  'i  q ;  this,  he 
Inserts  would  have  beio  the  case^  ij  I  had  estimated  tho 

density 


I 
^ 

^ 


» 
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of  tht  fluid  at  Mrv/^n  dill,  tkat  lit  1>7  the  q«auti^ 
of  matter  in  a  given  cubical  space.  True  ;  but  the  nature 
of  my  proposiiion  necessarily  obHged  me  to  Bieasure  the 
density  by  the  quaatity  of  matter  on  a  gi^wn  plane;  my 
9  wtj  3  f,  are  therefore  |>erfectly  corroct,  aad  this  ii  o<» 
new  use  of  the  term  demit tf  ;  it  is  so  used  when  we  say  the 
density  of  light,  heat,  kc.  raries  inversely  as  the  square  of 
4Xc  distance.  With  so  UttJe  attention  dkl  Mr.  D.  examitiii 
my  inres legation,  as  not  td  see,  that  I  was  under  the  ud- 
ceasity  of  so  esfimating  it  on  the  ground  1  took  \  for  be  tm« 
puti^s  it  to  a  mistake,  that  I  did  not  c««timiite  it  as  Neioton 
did.     \s  not  this  a  *'  palpable  bJiin4t!r  ?". 

From  an  atteutiTO  oonsjdc ration  of  what  is  adranced  by  The  e^Jeetor 
Mr.  R,  I  am  dearly  of  opinioB,  thai  he  did  not  read  the  f^e  XfieoTlil^     ' 
whole  of  the  essay,  so  as  to  comprehend  the  true  grounds  invesrigat ion, 
ttpon  which  the  trufh  of  my  proposition  rests,     lie  seems 
only  to  hare  looked  amongst  the  e&prcssions,  to  see^  if  by 
assuming  particular  ratues  of  the  quantities^  he  could  not 
proTe  against  the  proposition ;  imagining  that  f:uch  raluci 
were  unlimited,  and  altogether  misunderstanding  the  sub* 
J€CL     If  I  am  wrong  in  this  conjecture,  his  mbtakcs  mnst 
have  arisen  from  bis  not  havijig  mathematical  knowledge 
sufficient  to  comprehend  the  investigatjon. 

The  truth  of  my  proposition  rests  upon  two  independent 
drcnrn stances — that  the  density  e  of  tho  planet  enters  into 
the  law  of  force ;  and  that  hj  taking  in  all  the  terms  of  the 
series  expressing  the  force,  it  is  impossible  to  make  the  force 

Tary  as  — *,  ere^  omitting  <?.     What  t^en  becomes  of  Mr, 

D's  Taunting  assertion,  *^  on  this  point  the  Professor'^ 
whole  demonstration  re^ts.'*  From  the  scientiltc  knowledge 
displayed  by  Mr.  D.  in  his  aoimadvcriiions  on  my  essay,  we 
arc  justified  in  applying  to  himself  his  own  words,  mutam^ 
Hi  mularuHs;  ''the  crrours  in  the  works  of  Dytiscus  afford 
no  Tery  flattering  specimen  of  ihc  mathematical  abilities  of 
this  country/* 

fic  further  objects  thus ;  '*  what  he  s^ys  respecting  the  What  wu  va^d 
interference  of  the  ethereal  almosphorc  of  the  different  **'^*'*''^**^*'''*i 
planets  is  totally  foreign  to  the  question.**  ISot  totally  the  planet*  »a 
foreign,  for  it  makes  dinsctly  against  the  diKipci  of  such  *g^,"^**^J^^|^ 
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tTOMACIf  OP  TTTC  WIULl* 

4a  atmosphere,  to  far  as  ire  hare  any  experienee  of  cUnilt 

Mr.  D*  U  rerj  migry  with  the  Reviewers,  that  they  werel 
not  so  quick-sighted  Oii  himself,  in  discovering  the  faults 
in  my  essay;  what  has  here  beco  said  may^  perhaps,  tend 
a  little  to  explain  the  reason. 

The  information,  tliat  my  paper  might  probably  not  be 
printed,  came  from  the  Secretary,  Dr.  Grct/;  this  Mr,  D. 
acknowledges  was  not  pnideTit  conduct.     But  I  cooceire 
myself  to  have  been  also  Tery  uncivilly  treated  on  this 
account,  that  the  Secretary,  whose  dut)'  it  was  to  havo  iiUj 
formed  me  how    my  paper  was  disposed   of,  never  cofil- 
municated  to  me  the  information.     HaTine;  had  occasion  to! 
mention  Sir  X  Pringlc^  and  not  having  been  a^are  of  anyj 
circumstances,    which  ought  to  have   prevented  m«  froa 
stating  my  opinion  of  his  character,  I  thought  it  proper  tttJ 
pay  him  a  mark  of  respect,  justly  due  t#  hi:>  memory. 

I  am,  Sir, 
Your  obedient  Servant, 

S,  VIXCE. 

Cambridge^ 
April  tthy    1808. 
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Observations  on  the  StruHure  of  the  different  Ciivitie$f 
uhich  comtitute  the  Stomach  ojihc  IVhnlCy  compared  u it h  ' 
ihoMc  of  ruminating  AnimaU^  mth  a  View  to  mcerimn,  i 
the  Situation  of  the  digestive  Organ*      Bff  Ev^nARO^ 
Home,  Esq.  F.R,S.^ 

A  HE  following  observations  arc  in  some  measure  a  con. 
tinuation  of  those  upon  the  stomachs  of  rtimiriating  aninia,ls  \ 
contained  in  a  former  paper.     They  are  intended  to  s*how 
tJiat  the  stomach  of  the  whale  forms  a  link  iti  tlie  gradatloif  | 
toward  the  stomachs  of  truly  carmvorous  animali;. 


'  Abridged  from  the  PMlos.  Trans,  for  1807,  Part  1,  p.  93. 
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BTOMACfl  OF  THZ  WIIAIE.  {^9 

The  number  of  ca?ities  constituting  the  stomnch  are  not  Strymachsof  Ui« 
f He  same  in  all  animals  of  the  wliiile  tribe.  In  the  com*  **^^'^  *****•• 
mon  porpoise,  grampus^  aod  pikett  whale^  the  nuiiibt:r  Is 
the  same  as  In  the  bottle.nosc  porpoise;  but  in  the  bottte« 
nose  wh^ile  of  l>aJc  then?  are  two  more  canities.  TLIn  va- 
riation b  however  by  no  means  material,  since  the  general 
structure  of  the  stomach  is  the  same. 

In  all  of  the  whdlc  tribe  there  is  one  cavity  lined  with  a  First  caTitjr. 
eutjcte,  as  in  the  bullock  and  cameL 

In  all  of  them  there  is  a  second  cavity  made  up  of  a  very  Second  c^vUy* 
glandular  structure.  In  the  porpoise,  grampus,  and  large 
bottfe-nose  whale  this  structure  resembles  that  which  U 
above  described.  In  the  piked  whale  the  rugre  are  longl- 
ittdinal  and  deep,  but  in  some  places  united  by  cross  bands; 
and  as  the  piked  whale  has  whalebone  teeth,  the  great 
whttlcbcine  whale  wilt  probably,  from  the  analogy  of  iti 
teeth,  resemble  it  in  the  structure  of  its  stomach. 

Tlie  third  cavity  in  all  of  thorn  U  Tery  froall,  and  bears  TbtM  caTttj. 
a  strong  resemblance  to   the  third  cavity  tn   the   camePs 
•tomacb  ;  its  use^  therefore,  is  probably  the  same. 

The  fourth  stomach  in  all  of  them  has  a  smooth  internal  Fourth  ctvity. 
surface,  with  the  orifices  of  glands  opening  into  its  cavity. 
In  the  bottle^nose  whale  of  Dale  the  two  additional  cavities 
have  the  same  inturnal  structure,  and  therefore  must  have 
the  same  general  use^  with  a  greater  extension  of  surface, 
and  the  snb^Hvi^ions  will  make  the  food  pass  more  slowly 
into  the  intestine. 

The  first  stomach  of  the  whale  is  not  only  a  rcserroir,  Office  of  the 
but  the  food  nndergoes  a  considerable  change  in  it*  The  ^^  *"''''**^ 
flesh  is  entirely  sepjiruted  from  the  bones  in  this  cavity, 
which  proves  that  the  sccretiou  from  the  glandular  part  has 
a  solvent  power.  This  was  found  to  be  the  case  ia  the 
bottle-nose  porpoise  and  large  bottlofc.nose  whale.  In  both 
of  them  several  handful?*  of  bones  were  found  in  the  first 
stomach,  without  the  smallest  remains  of  the  fish,  to  which 
they  belonged.  The  soft  parts  only  can  be  conveyed  into 
the  second  and  third  stomachs,  the  oriilces  being  too  small 
to  admit  the  bones  to  pans* 

The  bones  must  therefore  be  reduced  to  a  jelly  in  the 
^rst  stomachy  and  aJthvugh  tlia  process^  by  which  this  is 

effected, 
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effected,  Wng  sl<>wer  than  Uiat,  which  sfiparatcs  the  Ucsb, 
U  tJie  rcsuan  of  tiieir  being  fotind  in  «uch  quaatUy  in  the 
tt^Yityy  tho  means  by  which  it  is  performed  are  protxibly 
tJM  samow 

The  second  carity  was  supposed  by  Mr.  Hunter  to  be 
Ike  true  digesting  stomach,  iq  which  the  food  becomes 
chyle,  and  the  use  of  the  third  and  fourth  he  looked  upon 
as  not  exactly  ascertained*. 

Upon  what  ground  Mr*  Uutiter  was  led  to  draw  thi9  con- 
dtttion  cannot  now  be  ascertained  ;  and,  ^cb  is  my  respect 
for  hit  opinion,  that  nothing  but  the  following  obserra. 
tioM)  supported  by  facts,  could  lead  mc  to  form  a  different 
one.  In  considering  this  subject,  it  struck  me  that  the 
second  stomach  could  not  be  that,  in  which  chyle  is  form- 
edj  stncc  that  process  having  been  completed^  any  other 
carities  would  be  superiluous.  The  last  carity  in  all 
stomachs  is  that,  in  which  the  process  mnst  be  brought  to 
perfection  :  and  therefore  the  most  essential  change,  which 
the  food  undergoes,  or  that  by  which  it  is  formed  into 
chyle,  should  be  performed  in  that  canity.  SarvcyiBg  tlie 
diifercnt  Gavitiea  in  the  whale's  and  ruminating  stomachs 
with  this  impression  on  my  mind,  and  comparing  them  with 
the  single  stomachs  of  carnivorous  animals,  it  appeared 
that  the  first  point,  which  required  to  be  ascertained,  was, 
which  of  the  cavities  in  these  more  complex  stomachs  bears 
the  greatest  resemblance  to  the  simple  one.  The  fourth  of 
the  whale  is  certainly  more  like  the  homaii  stomach  than 
the  second  or  third.  I  therefore  concluded,  that  the  fourth, 
both  from  analogy  and  situation,  is  the  stomach  in  which 
the  process  is  completed :  and  that  in  this  animal,  from  the 
pecnliaritics  of  its  a*conomy,  and  the  nature  of  the  food, 
not  only  a  cuticular  stomach  h  necessary,  but  also  two 
glandular  ones^  in  which  it  undisrgo^s  changes  preparatory 
to  ir^  being  converted  into  chyle. 

Having  satisfied  myself  upon  this  subject,  and  having 
compared  the  stomachs  of  the  whale  with  the  fourth  of 
the  camel,  the  contraction  or  partial  division  of  the  camel's 
made  it  apparent^  that  the  lower  portion  only  of  that  ca* 

*  fide  Ob&ervulions  on  the  Structure  and  CEcuuomy  of  Whalt 
P>  John  HuntPT.    PhUos,  Trans.  Vol,  LXXVII,  p.  411, 
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m^^  vMch  ffsisnibles  ia  ftliap«  and  intorn^  ipfpearaoCQ 
the  huraaa  btamaoh,  is  the  cavity  in  which  chyle  if  fanned, 
«nd  the  upper  or  plit^ted  portloa  b  only  to  prcptra  tb^ 
food,  and  Is  therefore  tnalogoua  to  Uic  itcond  ia  th« 
whale. 

As  the  same  appearances  are  met  with  in  tha  fourth ^^  of  tha 
stomach  of  the  bnllock,  as  well  as  in  the  camel^  although  ^^*^* 
there  b  no  permaDciit  cuntractlon,  or  division  bctwemt 
Ikeoiy  the  upper  or  piitatcd  portion  must  be  considerad  mm 
a  preparatory  urgau^  and  the  lower  portion  as  that,  ia 
which  the  formation  of  chyle  is  completed.  This  recei^aa 
farther  contiriuattoti  from  a  more  attentive  exjuninatloa  of 
the  parts  immediately  after  death,  by  which  It  was  fou^l^ 
that,  before  the  stomach  has  been  disturbed^  there  it  aa 
evident  muscular  contraction  between  th^  plicated  and  * 
lower  portion.  This  appearance  was  met  with  in  tturf 
instance  that  was  examined,  and  theae  were  aot  fewer  thaa 
sine  or  ten.  Added  to  this  the  lower  portion,  on  a  mora 
minute  iubpeclton,  has  an  appearance  somewhat  similar  to 
the  inner  membrane  of  the  human  stomach  :  and  the  surface 
of  the  plicae  is  in  many  respects  different. 

From  the  facts  and  observations  which  have  b«en  itated^^?^*  P""*** 
it  appears,  that,  in  many  animals  of  the  class  mammaliai  similar  alcro- 
the  food  undergoes  different  changes  preparatory  to  its  ^^^^  i^  ^|i  tha 
being  converted  into  chyle,  and  this  last  process  is  e^eciad 
by  a  somewhat   similar  secretion,  since   the  pari  of  the 
stomach  which  produces  it  has  in  all  of  them  aa  evideal 
similarity  of  structure. 

The  above  facts  appear  to  throw  some  light  on  the  diges* 
tion  of  the  dificrcnt  kinds  of  food,  and  open  a  wide  fiehl 
of  inquiry  Into  one  of  the  most  interesting  parts  of  the 
animal  crconomy,  which  has  been  hitherto  too  much  neg- 
lected. Ill  the  present  very  limited  state  of  our  knowledge 
Hiere  are  many  circumstances,  which  cannot  be  accounted 
for:  these  however  will  be  eicplained,  when  a  further  pro- 
gress has  been  made  in  this  investigation. 

It  is  obvious,  that  as  the  stomachs  of  carnivorous  animals  Animal  lub- 
are  the  most  simple,    animal   substances,  on  which  they  ***"*^^  ^•'^^ 
feed,  require  a  shorter  process  to  convert  them  inte  chyle  chyle  thui  ve« 
than  vegetables;  but  why  the  whale  tribe,  which  live  on*******^"' 
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Ibh,  sliOQld  hfl-TC  a  more  complex  stomach,  it  is  not  entf)^ 
to  explain  :  since  fish  are  very  readily  convertod  into  chyl©,' 
m  the  itomachs  of  animals  of  their  own  class,  as  well  as  in 
the  human  stomach,  and  there  is  therefore  reason  to  be* 
HcTC,  that  they  require  as  little  preparation  (or  that  procctis^ 
if  not  less  than  animal  snbstancej;. 

The  fish  bones  swallowed  by  the  whale  tribe  being 
tained  in  the  cuticalar  bag,  till  they  are  redoced  to  jellyi' 
explains  the  circumstaoce  of  cows,  and  other  tumtnating 
animaU  being  able  occasionally  to  Htc.  on  fr^h,  (a  fact*  of 
which  there  is  no  doubt,  botli  in  the  Orkneys  and  jn  Ice. 
land;)  since,  if  the  bones  are  ditsobed  in  the  paunch,  the 
other  stomachs  are  in  no  danger  of  being  injured  from  the 
aoimak  living  on  this  kind  of  food. 

.  "IVTiether  these  cavities,  which  I  have  called  preparatory 
stomachs,  are  solely  for  purposes  connected  with  digestion, 
or  are  also  in  any  way  connected  with  the  formation  of 
aeeretions  peculiar  to  those  animals,  cannot  be  ascertained 
in  the  present  state  of  our  knowledge  of  digestion. 

The  oil  of  the  physeter,  which  crystallizes  into  sperma. 
ccti,  shows  some  affinity  in  this  respect  to  the  secretion  of 
fat,  that  becomes  snet,  which  is  only  met  with  in  rumi- 
nating animals:  but  on  the  other  hand,  the  oil  of  the  rest 
of  the  whale  tribe  docs  not  form  this  substance,  more  than 
the  fat  of  the  horse  produces  tallow.  These  facts  may  be 
hereafter  explained  by  an  eTamtnation  of  the  digestive 
organs  of  the  physeter,  when  an  anatomist  shall  have  an 
opportunity  of  cxaraining  them. 
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On  Family  IVlne  Mating.     B^  W.  Matthews,  Esq, ♦/ 
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G  CNTLEMCN, 

OA VINGr  in  the  10th  Tolame  of  the  Saclcty's  papers  Homt  ma^e  ^ 
been  imtnlgtMl  ^ith  the  iTT5erlrf>n  of  a  few  remarks  on  the         * 
utility  of  making  family  wint!**  from  several  of  our  garden 
fruits;  I  took  the  liberty  of  presenting,  at  a  subsequent 
General    Meeting,  for  'tis  e5famm*dlion,   a  sample  of  such 
wine  miide  under  my  own  notice,     ft  will  be  within  the  its- 
colkctioa  of  diffcrcjit  gentlemen,  who  attended  that  meet, 
ing,  that   the  wine  they  tasted   was   deemed  a  Tery  ^ood, 
plcasant^flafoured,  and  useful  article.     T!ie  price  at  which 
it  was  made  f  was  considered  as  small^  when  compared  with 
the  uses  to  which  the  wine  may  be  applied,  e?en  in  genteel  forlamilj  uie^ ' 
families^    where  economy  is  regarded.      But  (he  idea   of 
making  such  an  article^  in  considerable  quanlitie<?,  (espe- 
cially in  abtmdant  fruit  years,)  so  as  to  have  the  powejr  of 
furnishing  stck  and  sickly  poor  persons  with    such    oCca- and  the iict 
iional  refreshment,  coyld  not  pass  unapproved.    The  oldest  i'*^""- 
wine  of  this  sort  which  1  now  have  by  me,  h  jct  too  yonng 
to  give  proof  of  that  excellence,  which  three  or  four  years 
more  will  give  it;  but  it  h  now  so  rich  and  valuable,  that 
I  can  have  no  hesitation  about  publishing  the  recjpe,  by 
which  it  is  made,  and  encouraging  any  of  our  members  fully 
to  rely  upon  it  for  success.     The  fruits  used  were   of  the 
different  sorts    mentioned  in  the   recipe,  excepting  goose* 
berries ;  and  I  think  nearly  of  equal  qn  an  titles,  taken  otit 
of  a  private   garden,    where    they  would    otherwise  have 
turned  to  very  little  account.      My  friends    having  folly  Go  xlncs^. 
conrinced  mey  that  if  1  gave  them  white  wine  equally  ^ood 


•  Papers  of  the  Bath  and  West  of  England  Society,  vol.  XJ, 
p.  f22. 

I  t  This  will  be  from  2».  Od*  to  3s.  per  gallon,  accordiog  to  dr- 
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produced,  they  will  not  cali  od  m 
white  wine,  of  at  \e^ijive  times  the  price ;  I  have  this  year 
taken  the  ad?antag6  of  a  fitie  fruit  season,  and  made  several 
hogibeads.  If  I  lire  to  present  the  Society  with  a  taste 
of  tt  some  years  hence,  I  hare  no  doubt  of  its  being  found 
worthy  of  their  commendation. 

I  cannot  conclude  without  repeating  my  recommendation 
to  the  owners  of  gardens  in  general,  to  all  farmers  in  easy 
circumstances,  and  country  gentlemen  especially,  to  regard 
this  useful  practice : — and  that  they  may  do  it  to  the  greater 
advantage,  the  increased  cultivation  of  the  black-currant 
plant  seems  essential:  It  is  easy  to  increase,  greatly  pro- 
ductive, and  its  fruit,  in  genera],  cun  scarcely  form  too 
large  a  proportion  of  the  mixtu-re. 

I  remain,  w  ith  all  due  reiipect, 

Your  faithful  coadjutor, 

WILLIAM   MATTHEW^ 
Baihf  Si'ptember,  1807. 


A  useful  Recipe  far  making  Family  Wine, 
tecdpt  for  tlie     Take,  black  currants,  red  ditto,  white  ditto,  ripe  cherries, 
^"•'  (black  hearts  are  the  best)  rasberries,  each  an  equal,  or 

nearly  an  equal  quantity:  If  the  black  currants  be  the 
most  abundant,  so  much  the  better. — To  41b.  of  the  mixed 
fruit,  well  bruised,  put  one  gallon  of  clear  soft  water: 
steep  three  days  and  nights,  in  open  vessels,  frequently 
itirring  up  the  mass  :  then  strain  through  a  hair  sieve« 
The  remaining  pntp  press  to  dryness.  Put  both  liquids  to« 
gether,  and  to  each  gallon  of  the  whole  put  three  pounds  of 
good,  rich,  moist  sugar,  of  a  bright  yeHowii^h  appearance. 
IrCt  the  whole  stand  again  three  days  and  nights,  frequently 
stirring  up  as  before,  after  skimming  off  the  top.  Then 
tun  it  into  casks,  and  let  it  remain,  full  and  purging  al 
the  bung.hole,  about  two  weeks.  Lastly,  to  every  nine 
gallons  put  one  quart  of  good  brandy,  and  bung  down. 
If  itdoi'S  not  soon  drop  fine,  a  steeping  of  isinglass  majTi 
be  introduced,  aiid  stirred  into  the  li^juid^  in  the  propor« 
lion  of  a/bout  half  an  ounce  to  nine  gallons. 


^ 
^ 
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N*  B.  GooselM^rrioe,  especiaJly  the  largest,  rich  flaToured,  Goosebftnici 
nuiy  be  used  in  the  mixture  to  great  adTantage;  but  It  has'"*^^  be  added, 
been  found  the  best  way  to  prepare  them  separately,  by 
more  powerftil  bruising,  or  pounding,  so  as  to  form  the 
proper  consistence  in  pulp;  and  by  putting  six  quarts  of 
fruit  to  one  gallon  of  water,  ponrlng  on  the  water  at  twice, 
tiie  smaller  quantity  at  night,  and  the  larger  tha  next 
morning. — This  process,  finished  as  afore^id,  will  make 
excellent  wine,  unmixed  ;  but  this  fluid,  added  to  the  former 
Biistttre,  will  sometimes  improrc  the  compound* 

ANNOTATION. 

I  am  inclined  to  think  the  additfoti  of  brandy,  here  re*  Bnmlf  fwrhxps 
commended,  injurious  :  an  opinion  founded  on  the  authority  ^  ^^^  ^^^ 
of  a  respected  friend,  formerly  a  chemist  in  a  country 
town,  who  excelled  in  making  family  wine^  and  confirmed 
by  my  own  experience.  A  similar  sentiment  is  entertained 
by  Dr.  Anderson^  as  appears  in  hif  judicious  letter  on  the 
lubject  to  the  author  of  tbe  preceding  article,  inserted  in 
Vol.  X  of  the  Bath  Society's  papers,  which  I  shall  here 
annex. 

I  wil!  only  add^  that  the  best  home  made  wine  1  recollect  Mctho4 of 
to  have  tastLHl  was  made  by  t*\ pressing  the  juice  of  white  "^*j^]^^|  ^Jj^^^ 
currants,  bruised  but  not  picked  from  the  stalks:  adding 
water  to  the  fruit  after  it  was  pressed,  in  the  proportion  of 
dotible  the  quantity  of  juice ;  mixing  the  two  liquors  to. 
gcthcr,  and  putting  Uie  whole  into  a  barrel  with  three 
pounds  of  pretty  coarse  brown  sugar  to  every  gallon  of 
the  mixture:  stirring  it  well,  and  then  leaving  it  to  ferment 
Vflth  the  bunghole  at  fir.nt  open,  and  afterward  loosely 
coTcrod,  the  barrel  not  being  quite  filled.  As  the  sugar 
does  not  immediately  dissolve,  the  stirring  must  be  repeated 
occasionally  at  intervals  of  a  few  days,  till  this  is  effected. 
After  it  has  fermented  properly,  the  barrel  must  be  stopped 
close  ;  and  it  may  afterward  be  bottled  for  use.  Some  use. 
ful  information  respecting  the  fermentation  and  manage* 
ment  of  wine  may  be  obtained  from  Mr.  German's  paper 
on  the  wines  of  Champagne;  Fhilos.  Journal^  Vol.  XVIl^ 
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"  I  rcceiTcd  your  letter  some  days  ago 
9pectiag  the  uincit  that  may  be  made  from  tha  nalaral  fruit 
of  this  country,  which  I  should  hare  sooner  an^wered^ 
cowld  I  carnmuutcate  any  thing  of  ihc  itaportance  I  wished } 
but  that  ncjt  being  the  ciise,  I  felt  a  great  reluctftfice  at  tk& 
thought  of  iroublin<;  you  with  any  tiling  not  satijifaclory.  «^^S 
Onr  own  fruit;  *'  1  can  say  Jittle  else  than  that  from  our  own  a%pc^^^ 
afffin!  wme  .15  f\^f^  (q^  a  short  titnc  past,  and  what  I  have  seen  of  others, 
I  am  perfectly  saliiilcd  that  wine  may  be  made  from  our 
native  fruits^ — red  and  white  currants,  gooseberries,  black 
currants,  ra&berries,  and  other  fruits,  (with  the  help  of 
sugar)  as  t;ood,  and  of  as  rich  a  tiavour  in  all  respects,  a| 
any  tliat  are  imported  from  abroad.  But  the  parti cularf 
HI  the  process  that  may  vary  the  quailiUcs  of  tlie  winey^ 
when;  the  materials  arc  the  same,  are  so  numerous,  and 
tlie  time  that  mubt  elapse  before  the  result  of  any  experl 
tncMt  can  be  known  is  so  greaf,  that  I  despair  of  liying 
see  any  certainty'  established  on  this  head.  At  present 
sometimes  taste  as  good  wine  of  that  sort  as  could  be  dc* 
siral,  aiid  again  as  bad  as  can  be  thought  of,  made  by  th 
same  persons^  when  they  can  assign  no  reason  for  the  dif»! 
ference.  From  our  owti  limited  practice  I  have  been  abl 
to  ascertain  only  two  points,  that  I  think  can  be  reJi 
upon  as  tolerably  well  etablis^hed.  These  are,  yin?^,  tha|^ 
age,  I  mean  not  ie^s  than  three  years,  is  required  to  elapse 
])efore  any  wine,  that  is  to  be  really  good,  can  attain  suclij 
excellence  as  to  de*crTe  the  name  of  good;  and  second^ 
that  it  never  can  attain  that  perfection,  if  spirits  of  Mi' 
kind  he  mixed  with  it.  1  apprehend  that  most  of  our  mad«^ 
w  ines  are  greatly  hurt  by  not  adrcrtiog  to  these  two  cir- 
cumstances. 

^*  Another  circumstance  that  is  in  mj  opinion  yc 
necessary  for  the  formation  of  good  wine  of  thb  sort,  is 
certain  degree  of  ackiffif  in  the  fruit,  without  which  tl 
wine  never  acquires  the  zest  which  constitutes  its  peculi 
eicellenco,  but  hurries  forward  too  rapidly  into  the  stato 
of  finegar*  Currants  at  all  times  possess  enough  of  that 
acidity  i  but  if  gooseberries  be  too  ripe  they  are  apt  t^ 
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trmnt  it^  and  liecome  iDstpidly  sweet  at  an  eatly  period,  Acidity  of 
lliaugli   they  goon   become   vini^gar. 
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marked,  thajt  the  native  acidUy  of  the  fruit  is  diiTercat  frqm 
the  acidity  of  Tinegar,  aad  possesses  qualities  extremely 
dlistmilAr.  The  sourness  of  vini»g2.r,  uhen  it  has  once 
kigun  to  be  formed,  continues  to  atif^mont  with  age;  but 
the  native  vegetable  acid,  when  combined  with  saccharine 
matter,  is  gradually  diminished  as  the  fcrineDtation  pro» 
ceeds,  till  it  k  totally  lost  in  the  vinous  zest  into  which  both 
tkm  and  tbo  sugar  arc  completely  converted  before  any 
vinegar  is  produced:  if  the  fermcatatioii  bo  properly  con^ 
Atotod, 

*'  This  I  belieTe  U  a  new  opinion,  which  experienca 
ifone  enabled  me  to  adopt  not  very  long  ago.  But  I  have 
IM  fto  many  experimental  proofs  of  this  fact,  independent 
0f  the  support  it  derives  from  reasoning,  that  I  am  satibfied 
MiiweJI  founded.  1  am  iatisfied  farther,  tliat  the  win ei 
#1  HlM  country  are  debated  chieHy  by  not  adverting  to  it, 
and  of  whichl  think  yon  wUi  be  convinced  alio  by^a  mode* 
intc  degree  of  attention, 

"  EvOTy  person  knows,  that  an  iniiipid  sweetness  is  the  The  £wettii«« 
prevailing  taste  in  liquors  when  they  beg^in  to  ferment,  aoA^^t^y  i^^ 
thai  it  is  gradunUy  changed  into  a  pungent  vinosity  as  tha^Khij. 
ftfoceid  pmceeds;  but  few  persons  have  had  occa^kion  tm 
remark,   fhut  tbe  native   acid  of  fruit  uudergocs  a   stoiilar 
thange  by  the  fermeiitatory  process.    Every  one  who  tastee 
made  wines,  however^  soon  after  the  procej^i  has  commeaced, 
perceives  that  sour  to  a  certain  degree  is  mixed  with  the 
sw«ct«     It  chances,  indeed,  that  the  sweet  is  sooner  blend* 
ed  than  the  sour;  to  that  when  the  liquor  is  tasted  a  few 
■onlki  after  it  ha^  been  made,  it  hath  lost  some  part  of  its 
tmaCnees ;  but  still  retains  nearly  the  whuk«  uf  tlie  sour. 
nes9  of  the  native  acid  of  the  fruit.     And  as  the  vinout 
davaur  \%  yet  hut  weak,  the  liquor  appears  to  be  thin  and 
wedt,    and  running  into  acidity.     It  Is  therefore  feared,  Common 
that  if  it  be  not  tjien  drunk,  it  uill  soon  run  to  the  state  of  *^"**^** 
finegar;  on  this  account  it  \s  often  used  in  this  state,  when 
tt  forms  a  very  insi[)id  beverage*     Frequently  aho,  with  1^ 
Tfcw  to  check  the  acetous  process,  and  to  give  that  degree 
of  strength  which  wtU  eutitie  it  t4»  the  name  of  a  cordiair 
^-  liquor^ 
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liquor,  a  rertam  portion  of  brandy  is  added  to  it,  afh 


Brandf« 

addition  is  to  put  a  stop  to  that  Mlntary  process  of  fermen* 
latlon  which  was  going  slowly  forward,  and  gradually  nia«ij 
turing  the  native  Tcgctable  acid  into  vinous  liquor,  whiclli 
being  at  last  blended  with  the  saccharine  Tinons  jtiice,  pro«*  [ 
doces  that  warm  exhilarating  fluid  which  cheers  the  hearty] 
and  invigorates  the  strength  of  man.  In  this  way  the  sharf 
insipid  and  poor  liquor  which  was  first  tasted  is,  by  a  sloir| 
process,  which  requires  a  great  length  of  time  to  complet) 
it,  converted  into  rich  pleasant  wine,  possessing,  in 
great  degree,  that  high  zest  which  constitutes  its  prtnc]|: 
excellence. 

**  My  experience  does  not  yet  enable  me  to  speak  with 
certainty  respecting  all  the  circumstances  that  may  afibct 
the  flavour,  or  augment  or  diminish  the  strength  of  wine^ 
or  accelerate  or  retard  the  time  of  its  ripening.  But  my 
Tha  flavour  opinion  at  present  1%  that  a  great  part  of  the  flavour  of 
■ffccicd  by  the  ^iug  depends  considerably  upon  the  skin  of  the  fruity  i 
fi\ut.  which  may  he  augmented  or  diminished  by  the  degree  of  I 

pressure  the  fruit  is  subjected  to,  and  other  particulars  con« 
nccted  with  it ;  or  by  the  macerating  the  fruit  more  or  lest  I 
in  the  juice  before  the  skins  be  separated  from  the  pnlptl 
land  that  the  ultimate  qnafities  of  the  wine  are  considerably! 
aifectcd  by  the  proportion  of  the  original  native  acid  of  th#  ] 
fruity   conjoined  with  the  saccharine  part  of  the  juice.     If] 
Beeros  to  me  very  evident  also,  that  the  saccharine  juice  can  | 
be  more  quickly  brought  into  the  state  of  wine  than  the] 
Kom€*noner  fit  acid  portion  of  it,  and  that  of  course  those  wines  that  con<« 
fm  drinking       gj^t  entirely  of  saccharine  matter,  flavoured  only  by  some  | 
pleasing  vegetable  perfume,  such  as  cowslip  or  elder-flowet 
wine,  and  others  of  similar  sorts,  may  be  sooner  brought 
to  be  fit  for  (Irinkin^r  than  those  in  which  the  juices  of  fruit  j 
form  a  cont^iderable  ingredient;  and  may  be  also  made  of  a' 
weaker  and  lighter  quality.     And  that  fruit-wines,  in  pro^  | 
portion  to  the  diminution  of  fht*  quantity  of  fruit  to  thafj 
of  sugar,  or  in  proportion  t*  the  quantity  of  acid  in  Ihi 
fruit,  may  be  accelerated  or  retarded  in  the  progress  of  fer^  ' 
mentation;  but  that  strong  fulLboilied  wine,  of  good  fla^ 
Toufy  must  have  a  cunsidcrable  proportion  of  native  acid^ 
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«nd  re^lliires  to  be  kept  a  Long  while  before  it  cfta  sitAin  it$ 
mldmmte  perfectioa. 

*^  1  haTG  bad  too  Utile  experience  In  the  practice  ofGnpewin^ 
maiuog  grape  wine  to  enable  me  to  speak  with  precision. 
The  flaTour  of  difTcrcnt  kinds  of  grapc'i  wc  know  Tariet 
comiderably,  which  must  afi'ect  the  wine;  but  other  cir- 
Otingtajices  in  the  process  must  affect  it  greatly.  It  is  thm 
only  frott  known  in  this  cotintry  that  affords  juice  in  aban* 
dance  suHictent  to  adroit  of  being  made  into  wine  without  v 

the  addition  of  water,  or  rich  enough  without  the  use  of  !tugar. 
Two  years  ago  the  season  was  so  favourable,  that  my  grapes 
(the  muscadine)  ripened  completely,  and  I  determined  to 
try  to  make  some  wine  of  them  without  either  sugar  or 
water.     The  juice  was  squeezed  out  by  hand  without  any 
pressure,  as  I  bad  no  press.     It  fermented  very  well,  and 
after  a  proper  time  it  was  tried.     The  liquor  tasted  sweetish, 
but  wante<l  much  of  the  Tinous  Eest  we  wished  for.     Thlt 
arose^  I  have  no  doubt,  from  tlic  want  of  a  due  proporttoa 
of  native  acid,   which  would  hare  been  probably  supplied 
by  a  complete  pressure  of  the  must,  had  I  posiiessed  the 
means  of  doing  it,  especially  if  the  bunches  of  grapes  bad 
not  been  separated  from  the  small  foot-stalks  to  which 
the  berries  adhere.     But  not  having  a  quantity  sufficient  to 
make  it  worth  while  to  have  a  press,  I  thought  of  another 
method  of  attaining  the  end  I  aimed  at,  to  which   I  was  Bird?  sind  vtr^ 
forced   to    resort  *,    on  finding   that  birds   and  vermin  are  '"^^  '^^"**  ^ 
so  greedy  of  the  grape,  that  it  is  a  matter  next  to  impossi> 
ble  to  preserve  them  for  any  time  here  in  quantities  after  and  frequ^ndf 
they  are  ripe  without  being  broken,  which,  by  letting  thc***^*^"""    ^ 
jujcc  flow  out,  lodges  l>ctwecn  the  berries  in  the  clusters,  openinj  th«m- 
and  there  becomes   mouldy,    and  communicates  a  musty 
taste  that  cannot  be  got  rid  of. 

**  To  avoid  all  these  evils,  I  determined  to  gather  the  fruit  Attempt  to 
when  it  is  so  far  ripened  only  as  just  to  begin  to  be  pecked  f^me^ly  i*»ii* 
by  Che  birds.  As  the  juice  possesses  at  that  time  more  ve* 
gctable  acidity,  and  less  of  the  saccharine  taste  than  when 
fully  ripe,  I  conceive  that  the  wine  made  from  it  will  be 
'  sharper,  and  have  a  higher  zest  than  Che  other;  but  dread* 
I  ing  that  the  juice  might  not  be  sufficiently  matured  to  do  by 

^        Itself,  I  added  a  portion  of  sugar  ami  water  to  the  juiec?. 
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ftild1iiv#  fint  li  by  far  triah  It  lt*rmGntcd  well,  aad  the 
liquor  has  at  present  as  protnisin^^  an  appfair&uca  ai  I  cou 
wisht  Slioul4  this  mode  of  makiag  grape  wine  succeeil^^ 
itnlU  bo  b7  fkj»  the  cbeaf>a6t  wine  we  can  make  ia  Ibia 
iomitry ;  for  the  qiiaotity  of  juice  yielded  by  Ike  ^TZ\ie  i$ 
BO  much  more  Bbimdant^  aad  so  much  richer  than  that  oC 
•or  other  fruiti,  ttud  it  is  so  mucb  essior  ^o  bo  gathered 
and  othervrbe  laanaged,  that  it  mitst  be  much  more  desira^ 
«^^vint9f^  of  bic.     The  quantity  of  fruit  produced  too  is  much  greaiei 
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when  the  rtues  are  properly  managed,  than  can  bo  gotten 
from  the  same  extent  of  ground  of  other  fruits,  ad  to  give  It  a 
decided  preft* rente  on  the  whole.  I  baye  jujit  now  in  my 
tilUf  abore  forty  gallons  of  that  wine  made  from  the  grapes 
Ibmk  were  gathered  from  a  wall  of  about  Uftcen  yarda  ia 
kmgtbt  And  fifteen  feet  high.  Kor  was  that  crop  abore  the 
averagt*  Neither  had  Utat  wine  above  half  the  quantity  of 
iugftr  thai  other  fniit  wines  would  have  required*  I  hare  no 
doubt  that  were  tines  raised  from  seeds  of  the  best  and  earliest 
•orti,  and  carefully  aelected  when  they  come  to  bear,  we 
night  thus  obUin  a  grape  that  wouhl  ripen  very  well  in  this 
^ountiT^  without  the  assbtancc  of  A  wall.  It  b  by  no  me^uis 
Improbable  that  &uch  ayine  was  rvnce  known  in  England* 

"Next  eo  thti  line,  I  agree  with  you  in  thinking  that  tho 
tiqck  currant  is  the  b^^st  fruit  wc  have  of  that  kind  fur  ma« 
king  wine,  I  haTc  se^n  some  of  it  that  was  tryly  cxcellenL 
It  woukl  be  of  great  use  for  giving  ilavour  to  some  other 
wines. 

^«  When  I  l»egan  this  tetii'r  I  thought  that  I  had  nothing 
te  E^ty ;  ImU  being  once  begun,  it  has  run  on  to  an  enormous 
length.  I  hope  you  will  forgivt!  me  for  it.  1  now  speak 
little,  and  write  Iws:  and  it  requires  an  cllort  for  me  to  b(^ 
gin  with  either;  but^  like  a  disorderly  clocks  when  I  aw 
onr-e  fairly  set  agoing,  I  run  on  perhap*  w  ithutit  rhime  or  rea, 
ion.     Wuhing  you  suceei.s  in  all  your  uieful  pursuits* 

^*  I  rrmain,  dear  Sir, 

'*  Yonr  most  humble  leryanl^ 

«^  JAMES  ANDERSON.! 
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Descrfptinn  of  the  Mineral  Baaon  m  the  Comttes  of  Mon* 
mouthy  Glamorgan^  Brecon  ^  Carmarthcfi^  and  Pembroke* 
Bif  Mr.  Edward  Martin.  Communicated  by  the  Bight 
Hon,  C.  F,  Grex^lle,  F.  R,  S,^  ^ 

a 

1     A  HK  irregular  oval  lint?^    delineated   on   the  afinetetf  Lime*ti>nf  bi. 
iDttp  (Plate  IX.)  shows  nearly  the  iimer  edge  of  a  lin^e.^^J^^^^^^^^ 
atone  bason,  in  which  all  the  strata  of  coal  and  Iron  f^ccoalancS  iron 
(commonly  called  iron  stone)  in  South  Wales  are  deposited;  ^Jj'^^''**^ 
the  lerif^th  of  %\\n  bason  n  upwards  of  100  milei,  and  the 
aTera|;e  breadth  v\  the  counties  of  Monmouth,  Ctlamorgatt, 
Carmarthen,  and  part  of  Breeon,  is  from  18  to  20  tntlcsy 
and  in  Pt^mbrokf^hire  only  from  3  to  5  miles.  .  ^^ 

5.  On  the  north  side  of  a  line,  that  may  be  drrtwn  In  an  On  ihe  north 
east  and  west  dirTtJon,  ran  j^ing  nearly  Hi  rough  *J>t' middle  ^^.j.'f^'^^^"^^^^ 
of  this  bason,  all  the  sfrata  rise  pradiinlly  norfhxf.ird  ;  and  '■*>  'he  nonlj, 
on  the  south  aidt*  of  this  line  they  ri^c  southward,   (HI  *>»^y  ^nuth"o  tL 
come  to  the  surface,  except  at  the  cast  end,  which  is  in  the  south. 
iricinity  of  Pontipool,  wliere  they  rii^e  e&*tward. 

3*  The  depths  from  the  surface  to  i^i^  rarionn  *?frafa  of  ^«P*hs  from 
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coal  and  iron  ore  depend  npon  their  re^oerfi. i 
iiom* 

4,  The  deepest  part  of  the  bason  is  b'/twccn  Neath,  In  Decpeit  part 
Gfamorganshire,  and  Llanelly,  in  Carmarthenshire;  *^*^ Uijirrn^t" 
uppermost  stratum  of  coal  here  does  not  extend  a  mite  in  stratum. 

ft  north  and  sooth  direction,  and  not  mnny  miles  in  an  east 
and  west  direction,  and  its  utmost  depth  Is  not  abore  50  or 
W  fathoms, 

5,  The  next  stratum  of  codU  and  those  likewise  beneath  Second  and 
it,  lie  deeper  and  expand  still  longer  and  wider,  and  the  ^^^"^^  ^^'**^* 
lowest  which  arc  attended  by  parallel  sfrata  of  iron  ore, 

of  which  fhere  arc  in  some  sitnatinns  abont  Ifl  accompanied 
by  irregular  balls  or  lumps  of  iron  ore,  occupy  the  whole 
space  between  IJavimaddock  Hill,  near  the  entrance  of 
Barry  riTcr,  to  Llaubidie,  from  the  Mumbles  to  Cribbatb, 
from  Newton  Down  to  Penderryn,  from  Castle  Cocrh  to 
CastJe  Morlais,    and  from  Risca  to  Llangattock,   and  in 

♦  Ffgin  the  Phllos*  Tmns*  for  180G,  p*  3t2, 
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length  on  the  south  side  of  the  bafton  from  Pontj'pool 
Ihraugh  Risca,  Tinkwood,  Llaahittsent^  Margam,  SMrmosea 
Bay,  and  Cline  Wood,  ta  Llanmaddock  Hill,  and  on  dw 
north  «ide  throagh  Blaenafon,  Ebbw,  Sirhowjr,  Merthyr^ 
Abenlarc,  Aberpcrgwm,  Glyntowy,  Ltandibie^  and  the 
Great  Mountain,  to  Petnbrey  Hill,  near  Llanelly  in  Car- 
marthenshire, and  thdr  depths  are  Et  the  centre  range  of 
strata  from  6  to  700  fathoms. 

ti.  The  strata  of  coal  and  iron  orR  rnnnin^  from  Pern- 
brcy  Hill,  through  Carmarthen  Bay  and  Pembrokeshire  to 
St.  Bride^s  B^y^  are  onty  a  continuation  of  tho»c  in  tliq 
counties  of  Glamor£;aJi  and  Carmarthen,  which  He  next  to 
and  parallel  with  the  north  side  of  the  bason,  all  the  re* 
mauling  strata  rising  southward ;  and  the  middle  ranges  on 
the  north  side  of  the  bason^  are  lost  between  where  they 
meet  the  sea  near  Llanmaddock  Hill  and  the  sooth  side  of 
Pembrey  HiU,  in  their  course  towards  Pembrokeshire,  in 
consequence  of  a  contraction  of  the  sides  of  tke  mineral 
bason,  or  rail) er  by  i<s  becoming  shallower;  for  in  Pern* 
brokeshire  none  of  the  strata  of  coal  or  iron  ore  lie  a  bo  re 
80  or  100  fathoms  deep,  consequently  all  those  which  do 
not  lie  above  5  or  600  fathoms  in  Glamorganshire  and  Car* 
marthenshire  have  not  rca^lkcd  this  county,  by  reason  of  * 
the  bason  not  being  of  suiEcicnt  depth  and  width  to  liok|*< 
them. 

7.  The  strata  of  coal  at  the  e^t  end  of  the  bason  run^  ' 
ning  from  Pontypool  to  Blatiiafon  and  Clydach,  and  on  thd 
north  side  from   tJiencc   to  Nanty  Gto,   Ebbw,  Beaufort, 
Sirhowy^  Tredei;ar,    Romney?   Dowlais,    Pender ryn,    Ply. 
montb,  Cyfarthfa,   Abernant,  Aberdarc  and  Hurwain  Fur.  ' 
naces    and   Iron   Wnrks,    are  of  a   cakeiug  quafity,    and 
thence  the  whole  strata  of   coal  to  St«  Bride's   Bay  alter  ^ 
in   their   qnaUty  to  what  is  called  stone  coal,   (the  large  of 
which  has  hitherto   been  used  fcir  the  purposes  of  drying 
malt   and  hops,  and  the  small,  which  is  called  culm,  for 
btirntn^  of  liniei^tone) ;  the  several  strata  of  coal  from  Pon- 
typool, on  the  south  side  of   the  bason,    through  Risca 
Llanfrissent,  Margam,  and  Cline  Wood,  to  Burry  River, 
Llanelly,  and  (he  south  side  of  Pembrey  Hill|  are  prii^ 
cipally  of  a  bitumiu^us  or  binding  quality. 

8.  Notwithf  tan  ding 


t.  Notwithstanding  the  principal  strata  of  coal  in  Gla-  Stnu  worked 
morgaufhire  lie  from  5  fathoms  to  0  or  700  fathoms  deep,  ^fj^^^^^f'**^^ 
still  it  has  not  been  Qticessary  to  pursue  these  strata  deeper 
than  about  80  fathoms* 

9*  The  Tcins  of  coal  and  iron  ore,  in  the  Tidnitj  of  Method 
most  of  the  iron  works  in  Monmouthshire  and  Glamorgan-  ^**™*' 
thirc,  are  drained  and  worked  hy  levels  or  horizontal  drift»| 
for  which  opportunity  is  given  by  the  deep  valleys  which  ge* 
nerally  run  in  a  north  and  south  direction,  intersecting  tho 
range  of  coal  and  iron  ore,  which  tun  in  an  east  and  weat 
direction,  under  the  high  mountains,  and  thereby  serving 
as  main  drains,  so  that  the  collier  or  miner  here  gets  at  the 
treasures  of  the  earth,  without  going  to  the  expense  and 
labour  of  sinking  deep  pits,  and  erecting  powerful  fire. 
engines.  However,  in  process  of  tlme^  in  situations  where 
the  coal  and  iron  ore  that  are  above  the  Icvet  of  these  na« 
tural  drains  become  exhausted,  it  will  be  found  neccssarj 
to  Mk  shallow  pits,  and  erect  £re.engines  for  tLs  draining 
and  working  of  the  coal  and  iron  ore,  and  at  a  future 
period,  pits  of  greater  depths  must  be  sunk  for  the  same 
purposes. 

10.  There  are  12  veins  or  strata  of  coal  in  this  mineral  Number  and 
depository,  from  3  to  9  feet  thick  each;  which  together *|j|^*^"^^ «^ 
make  70|  feet:  and  there  are  11  more^  from  18  inches  to 

3  feet^  which  make  24f  feet,  making  in  all  95  feet ;  beside 
a  number  of  smaller  veins  from  12  to  18  inches,  and  from 
6  to  12  inches  in  thickness^  not  cakukU-d  upon. 

11.  By  taking  the  average  length  and   breadth   of  the  Produce  in  th« 
foregoing  diflercnt  strata  of  coal,  the  amount  is  about  lOOO^^^^^^T^ 
square  miles,    containing  95   feet   of   coal   in  23   distinct 

strata,  which  will  produce  in  the  common  way  of  work- 
ing 100,000  tons  per  acre,  64,000,000  tons  per  square 
mile. 

12.  If  the  whole  extent  of  this  mineral  country  was  an  Ecfgesofthe 
even  plain,  the  border  or  outbreak  of  each  stratum  would '^'™*^'^***"^*'^ 
appear  regular  and  true;  but  owing  to  the  interposition  of 
hills  and  valleys,  thcetlgesof  tlie  strata,  if  nicely  measured 
and  planned,  would  seem  indented  and  uneven,  yet  in  many 
install C4?s  the  due  range  is  totally  thrown  out  of  course, 
in  coiuequeace  of  kuots^  dikes^  or  faulti* 

13.  These 
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15.  These  faulh  i>r  irregrnlarltict  are  not  conned  to  the 
edges  of  the  strata,  but  they  take  grwtd  ranges,  throiigk 
the  inieftor  of  th«  bsison,.  g«neiullj  tn  a  north  and  sovdi 
direction,  and  often  throw  the  whoto  of  the  strata,  for 
hondrrds  of  acre«  together,  40,  00,  80,  or  100  fathdms, 
op  or  dciwn^  and  &titl  there  is  seldom  anj  snper^cial  ap« 
peamnce,  thit  indicates  a  disjnnetion,  for  the  largest  faultg 
frequently  lie  under  even  surfaces, 

14.  As  every  stratum  risers  regularly  from  its  base  to  die 
surface,  and  is  frequently  visible  and  bare,  in  prtciptoet 
and  deep  dingles,  and  often  discovered  where  the  earth  or 
soil  is  shallow  in  trcn^hiner,  or  in  forraing  high  roads,  and 
fey  reason  of  the  whole  of  the  country  within  this  boundary 
hdisg  so  perforated  by  pits,  and  so  intersectt^d  by  th«  various 
operations  of  art  smd  nature,  it  h  not  probable  that  any 
Yetn  of  coal,  iron  ore,  or  other  stratum  remains  nndisooverb 
ed  in  this  mineral  bason. 
Thekdi^mbu-  15.  Glamorganshire  engrosses  far  the  greMest  |)ortioii  of 
iKin  amoiig  tJic  ^^^|  ^^^  j^^^  ^  Monmonthshire  the  nciit  in  point  of 
qnanU'ty^  Carmarthen «shire  the  ne:it,  Pemlirokeihiro  the 
next,  and  Brecknockshire  possesses  the  least 
Bieskinsiout  I^-  The  strata  of  coal  and  iron  ore  in  tiie  last  named 
of  the  sifju  ID  ^Qunty,  which  arc  the  lowest  in  the  bason,  break  out 
northward,  and  only  take  place  in  the  three  following 
distinct  spots,  viz*  1st.  From  Turch  River  (which  is  th« 
boundary  between  Lord  Cawdor  and  Charles  Morgan  Esq.) 
across  the  river  Tawc  and  the  J)rin  Mountain  to  the  great 
forest  of  Brecon.  Sd.  A  corner  of  ground  from  Blaen 
Romney  to  the  north  of  Br3'noer.  3d.  Another  spot, 
from  Rliyd  Kbbw  and  Beaufort  Tron  Works*  through 
I.hvyn  y  FwU,  near  Tavern  Maed  Sur,  to  where  it  join* 
Lord  Abergavenny's  mineral  property, 

17.  Note,  A  principal  fault  is  observable  at  Crlbbath^ 
where  the  beds  or  strata  of  the  limestone  stand  orecty 
another,  of  considerable  magnitude,  lies  between  Ystrad* 
tellte  and  Pendi-rryn,  where  all  the  strata  on  the  north  sid« 
of  the  bitson  are  moved  many  hundreds  of  yards  southward 
(as  at  Din  as). 

18*  Notf,  The  limestone  appears  to  the  surface  all  along 
the  boiiudiiry  liae  in  tho  counties  of  Monrnoitth^  Glamorgan^ 
^"^^  '^^  Carmarthen, 
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Carmarthen^  Brecon,  and  no  doubt  diti  be  entorhiki^d  tif 
Elts  due  range  frora  Newton  across  Swansea  Bay  to  the 
iMamblcs,  and  from  Llan  mad  dock  Hitl  across  Carni  art  heft 
I  Bay  to  Tenby.  In  Pembrokeshire  it  appears  to  the  surface 
icm  the  south  side  of  the  bason,  at  Tenby,  Iry  Tower,  Go- 
Ichelard,  Bk  Church,  Williamston,  Lawrinny,  Cord,  Canta, 
land  Johaston;  and  on  the  north  !iide  of  the  bason,  at  Tem. 
pleton,  Pictoo,  Harriston,  and  Persfield ;  yiit  it  certainly 
forms  an  underground  connection  from  'point  to  point* 

The  foUotsing  is  an  Enumeration  of  iks  Strata^  as  they 
appear  in  the  Sect  ion  y  at  the  Foi>i  4//  Plate  /X 

1.  l\  foot  Cwm  litiJc  Tcin. 

2.  2^  feet  ricndro  Vawr  rein. 

3.  Three  or  four  small  ?eins  of  coal. 
4-  S  feet  the  yard  rein  of  Cwm, 

5*  1|  Do.  the  little  coal  Tein. 

2  or  3  courses  of  regular  balls  are  seen  between  5  and  C. 

6.  4  feet  Cwm  Canaid  coal. 

Between  6  and  7  are  balls  not  yet  worked, 

7.  4  feet,  Clynderris  coaL 

The  diTision  between  7  and  8  varies  much  in  the  per- 
pendicular distance  between  the  Tcins  sometimes  30  and 
sometimes  20  yards. 
$.  4  feet,  the  clay  vein. 
5.  9  fcet^  Cwm  Glo  big  vein. 

Balh  and  little  Tcins  of  mine  are  seen  in  the  dlrlsion  be- 
tween 9  and  10* 
10.  ©  feet,  Cwm  Whern  big  vein. 

,11.  2  feet,  Cwm  Glo  litlle  vein  and  11  foot  little  Tcin  with 
^  yard  of  rubbish  between  them. 

2  or  3  poor  little  veins  of  mine  occur  between  1 1  and  12, 
1 12,   1  foot  f  ein  above  the  balls. 

2  courses  of  balls,  but  no  veins,  between  12  and  13. 
13.  4  feet,  Whera  vein^  a  little  rubbish  in  the  middle. 

There  are  mines  in  the  division  between  13  and  14 ;  but 
not  yet  worked, 
1 14,  2i  feet,  and  3  feet  Tein.     These  appear  at  Penywain 
with  1  foot  rubbish  between  them. 

16.  3  fc^t 
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Xnimitittimi    !*•  S  Mi  iKiwhia  Uttle  Tdn,  at  Pen jwain. 
«r  tiMstitia.  Ifo  mine  jret  fMmd  in  the  dhision  betwMli  15  and  I6« 

^6.  4  ieetfeii^  betwMQ  Cwm  Moia  and  Peojirain. 

No  mtae  of  eonaeqiieace  ocean  between  16  and  17. 

17.  3  feet  Cwm  Moin  Teln.    Betwemi  17  and  18  the  fol- 
lowing  ocear  fa|  iieceid^m  as  here  set  down. 

9  inchei  yellow  Tein* 

3  £tto  Pin  Brith.  / 

4  ditto  the  bladL  Tein* 
4  ditto  the  yellow  Teln. 

4  ditto  tho  jack  tain. 

%  ditto  the  Garfheaa  Tdn; 

5  ditto  the  Gurthean  Clase  Valrr^ 

5  ditto  the  Garthean  Cla«e,  or  bine  Tdo, 
1  ditto  upper  black  pin. 
t  ditto  lower  black  pin. 
4  ditto  the  bif  tdn. 

3  ditto  Gnrthaaa  Spinkin. 

4  ditto  Gnrthean  Vawr  giuuu 

3  ditto  Gnrthean  ELnappe. 
9  ditto  Pin  Garw. 

18.  Snoot  and  fire  day.    Between  18  and  10  are 
4|  inches  lower  black  Tein. 

4  ditto  black  balls. 

1  ditto  upper  inch  Tein. 

1  ditto  lower  inch  Tein. 

3  ditto  nppcr  3  inch  Tcin  and  2  inches  lower  d  inch  Tein. 

2  ditto  Irregular  balls. 

3  ditto  best  pin. 

19.  Course  of  Tery  hard  rock,  3  feet. 


vn.Oii 
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On  Faify-Rings.  By  W.  IL  Wollaston,  M.  D.  Sec^  R.  S.* 

X  HE  circles  of  dark-greea  grass  frequently  observed  in  Variooii^ 
old  pastures,  and  known  ta  most  persons  by  the  name  o( ^^^^^^^^^  ^^ 
Fairy-rings,  althangh  in  theniselTcs  of  no  importance,  yetringi. 
seem  to  claim  some  attt'iition,  if  we  consider  the  many  in* 
geoious   attempts   that  hafe  been  mada  to  eJi plain   their 
ongin.     On  such  a  subject  1  shall  be  excused  od-crlng  any 
examination  of  opinions  previously  formed  by  otli^fs,  and 
shall  therefore  proceed  brieliy  to  relate  such  observations  as 
I  made,  during  a  few  years  residence  in  the  country,  on 
the  progressive  changes  of  th(*sc  circles,  and  which  seem  to 
me  to  lead  to  a  clear  and  satisfactory  conclusion. 

That  which  Hrst  attracted  my  notice,  was  the  position  of  Ceruin  fiin{|f 
certain  fungi  which  are  always  to  be  found  growing  upon^J^^^  *^**"*' 
these  circles,  if  examined  in  a  proper  season.  In  the  case 
of  mushrooms,  I  found  them  to  be  solely  at  the  exterior 
margin  of  the  dark  ring  of  grass.  The  breadth  of  the  ring 
in  that  instance,  measured  from  thorn  toward  the  centre, 
was  about  twelve  or  fourteen  inches,  while  the  mushrooms 
themselves  covered  an  exterior  ring  about  four  or  five  Inches 
broad. 

The  position  of  these  mushrooms  led  me  to  conjecture Th«e  < 

that   progressive  increase,  from   a  ctntra.1  point,  was  tJie  '*^*  ''|"?  ^f 

probable  mode  of  formatiun  of  the  ring*     I  was  the  more grc*5i«ely  from 

Inclined   to   this   bypothtsis,   when   I  found  that  a  second '^*^  *^*^"*''^  ** 

J.    -  I        »     .,  ,  ,  they  cannot 

species  of  fungus  presented  a  similar  arrangement,  with  re-  conimue  to 

Apect  to  the  relative  position  €*f  the  ring  and  fuoKi :  for  H^^*'" '**• 

observed,   that  in  all  msfances  the  present  appearance  of 

fungi  was  upon  the  exterior  border  of  a  dark  ring  of  grass. 

I  thought  it  not  improbable  that  the  soil,  which  had  once 

contributed  to  the  support  of  funf  i^  might  be  so  exhau<»ted 

of  some  peculiar  pabulum  necessary  for  their  production, 

as  to  be  rendered  incapable  of  producing  a  second  crop  of 

that  singular  class  of  vegetables.     The  second  year's  crop 

would  consequently  appear  in  a  small  ring  surrounding  the 

orifuml  cenUo  of  vegetation,  and  at  every  succeeding  year 

•  Phil.  Trina,  for  1807,  p.  133. 
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the  defect  of  nutriment  on  on«  side  would  necetsarily  catiic 
the  new  roots  to  extend  themselves  solely  in  the  oppo&Ue 
direction,  and  would  occasion  the  circle  of  fungi  conti- 
iiually  to  proceed  l>y  annual  enhrgcment  from  the  centre 
outwards.  An  appearance  of  luxuriance  of  the  grass 
would  follow  05  a  natural  consequence,  as  the  soil  of  an 
interior  circle  would  always  be  enriched  by  the  decayed  rooti 
of  fungi  of  the  preceding  ycarVs  growth. 
'  By  reference  to  Dr.  Button's*  **  ObserTations  on  cer- 
tain natural  appearances  of  the  ground  of  the  hill  of  Ar* 
thur's  Seat  near  Fdinbura:h,**  we  find  the  progresmc  en- 
largement distinctly  noticed ;  but  as  he  happened  not  to 
observe  any  of  the  fungi  that  occasioned  them,  bespeaks  of 
It  merely  as  *'  a  piece  of  natural  history  worth  recording, 
and  for  which,  a  theory  is  wanting." 

Respecting  the  enlargement,  he  say»,  '*  from  all  the  ob- 
servations I  hare  made,  this  progress  seems  always  to  have 
proceeded  in  the  direction  of  a  line  bisecting  the  segment, 
that  is  to  say,  those  portions  of  concentric  circles  arc 
nerver  inscribed,  but  always  circun^scribed ;  and  for  thil  T 
reason  if  appears,  that  those  circles  of  which  segments  are  I 
rxhibited  to  our  observiftion  must  be  increasing  and  not  dU| 
mhrishing  in  their  diameters." 

Althotigli  Drv  Ilutton  h.is  oTcHooked  the  real  origin  of] 
these  appoarao cos,  Dr.  Withering  has  ascribed  them  to  their 
true  cause;  but  his  remarks  arc  confined  to  one  species  of  ] 
agaric  (fhc  a^,  arcades  of  his  Arrangement),  and  do  not  ap» 
pear  to  have  been  confirmed  by  any  subsequent  observatioa 
of  their  annual  progress- 

*'  I  am  satisfiod,"  says  he,  "  that  the  bare  and  brown, 
or  hii;hly  clothed  and  verdant  circles  in  pasture  fields  called 
l^airy.rin^s  are  caused  by  the  growth  of  this  agaric.**  , 
**  Where  the.  ring  iff  brown  and  almost  bare,  by  digging  up 
♦he  soil  to  the  depth  of  about  two  inches,  the  spawn  of  the 
fungus  will  be  fnund  of  a  grayish  white  colour ;  but  where 
the  grass  has  again  grown  green  and  rank,  I  have  ncFcf  , 
found  any  of  the  spawn  eEisting," 
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Had  r>r*  Wkhcrinis  freqiwiiUy   r^pfated  this  exaoiiimtlon  ?p^oof  furf^i 
of  the  soil  he  would  hafo  corrfcUd  the  last  rcin»rk,  uhich  Ji^uIjVmlj^r 
19  not  tmirerMilljr  truc^  as  the  gr^as  may  at  sofue  period  Ue  ttie  tuxunant 
found  luxuriant  even  over  the  undecajcd  spawn.     Daring  ^'^'* 
the  i^rowth  of  the  fungi,  they  so  entirely  absurb  alt  nutri- 
ment from  the  ««oi1  beneath,  (hat  the  herbage  is  for  a  while 
destroyed^  and  a  rin^  appears  hare  df  grafts  fiurroundin;^  ^ 

the  dark  ring.  If  a  tran^vt^rse  section  be  made  of  the  soil 
iKHieAtfa  the  ring  at  thi!>  time,  the  part  beneitth  the  fungi 
appenrs  paler  than  the  soil  on  either  side  of  if,  but  that 
%rhich  is  beneath  the  interior  circle  of  dark  ^rius  is  foUDd 
on  the  contrary,  to  be  considerably  darker  than  the  ge- 
nerai  surrou tiding  soil,  But  in  the  course  of  a  few  weckft 
after  the  fuufifi  have  cca*ed  to  appear,  the  s?oil  where  they 
stood  grows  darker,  and  the  graja  !$oon  vegetates  itgaiii 
with  peeuliar  Tigour  j  so  that  I  have  seen  the  surface  co- 
vered with  dark  grass,  although  the  darkened  soil  has  n^t 
exceeded  half  at»  inch  io  thickness,  whik  that  beneath  has  * 

continued  white  with  spawn  for  about  two  inches  in  depth, 
I  ^      The  section  of  the  space  occupied  by  the  white  spawn  kas  Progrcutva    • 
in  general  nearly  the  same  form,  and  may  be  compared  to^"""*^^*^  ^^^ 
that  of  a  ware  proceeding  from  Uie  centre  outwards,  as  its 
boundary  on  the  inner  side  ascends  obhqoely  toward  the 
itirfare,   while  its  exterior  terminatirm  is  nearly  in  a  ver-  , 

tical  position.  The  extent  occupied  by  the  spawn  Tartes 
eotiii durably  according  to  tiie  season  of  the  year,  beimg 
St  af^er  the  fungi  have  come  to  perfection,  and  is  re* 
^o  Iti  smallest  dimensions,  and  may  in  some  cases 
Ttoi  be  disfcrnjble,  before  the  nest  year's  crop  bogm  to  make 
its  a  p  pea  ranee* 

For  the  parpose  of  obs^^rving  the  progreas  of  TMtons  ^aual  inr- 
A^fM  I  marked  them  three  or  four  year**  in  siiccessloti,  ^tiy  *:[^**y'*'^     * 
ciitelilMiB  of  different  forms,  by  which   f  cooid  diHtiiTgni^h 
^4;tctrlr  the  succossire  antiuat  Increase,  and  1  found  it  to 
"fary  in  dilTcrent  circles  from  eight  inches  to  ts  much  as  I  wo 
foot.     The  broadest  rings  that  I  hare  seen  were  those  of  Broadeitwhcii 
'At  common  mushroom  (4tg,  enmpe8tri$)f  the  nArvawcstmnji  musN-      ^ 

ikrt  the  most  frequent,  and  arc  those  of  the  charamgHdn  "^^^"^    ?*^*  , 

_;  '^  ^         foMrejt  from  ihc 

pi^.  orcxide$  of  Or,  nithenng).     The  mushroom  tiecord- cham^tiiwn. 

\n%\y  makes  drdes  of  largest  diameter,  but  thtkt  of  the 
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champigtion  are  most  regular.  There  irt^  howercf, 
thTf^e  effete  many  as  three  oiher  fungi  that  e^thibit  the  same  mode  i 
extension,  and  produce  the  same  effect  npon  the  herbage. 
These  are  the  ag*  ierreuf^  tig.  praceruty  and  the  h/coperdon 
bovUta^  the  last  of  which  Ji  far  more  common  than  the  two 
last  mentioned  agarics. 
CoaftmiAtion  of  There  is  one  circumstance  that  may  frequently  be  ob- 
serred  respecting  these  circles,  which  can  satisfactorily  be 
accounted  for,  according  to  the  preceding  hypothesis  of 
tlie  cause  of  their  increase,  and  may  be  considered  as  a  con* 
firmation  of  its  truth.  Whenerer  two  adjacent  circles  are 
found  to  interfere,  they  not  only  do  not  cross  each  other^ 
but  both  circles  are  inrariably  obliterated  between  the 
points  of  contact:  at  least  in  more  than  twenty  eaie*,  I 
bare  seen  no  one  instance  to  the  contrary.  The  exhaustion 
occasioned  by  each  obstructs  the  progress  of  the  other,  and 
both  are  starred* 

I  think  it  also  not  unworthy  of  obserration,  that  dif* 
ferent  species  of  fungi  appear  to  require  the  same  nutn- 
ment ;  for  in  a  case  of  interference  between  one  circle  of 
puif-balls  and  another  of  mushrooms,  they  did  not  in* 
temect;  but  1  cannot  say  posLtiTely  that  I  have  seen  more 
than  one  instance* 

I  ooee  found  that  a  tree  had  interrupted  the  regular  pro* 
gre^^  of  a  circle  ;  but  this  appeared  to  be  only  a  temporary 
Impediment^  as  the  extension  had  proceeded  at  the  usual 
rate,  and  by  paisting  obliquely  from  each  side  into  the  soil 
beyond  the  ite^^  had  given  the  ring  the  form  of  a  kidney, 
90  that  another  year  or  two  would  probably  reunite  the  two 
eit remities  into  one  cuttc  surrounding  the  tree. 
Thf^fpawnwlU  Being  desirous  of  ascertaining  in  what  length  of  time  a 
not  tefttote  ^^i\  might  again  recover  the  power  of  producing  a  fresh 
crop  of  fungi,  I  cut  a  groove,  in  one  or  two  instance!, 
along  the  diameter  of  a  mushroom.ring,  and  inserted  a 
quantity  of  spawn  taken  from  its  circumference,  with  the 
hope  of  seeing  it  vt  getate  for  some  distance  near  the  centre ; 
but  the  experiment  failed  altogether  :  and  a^s  I  shortly  after 
quitted  my  residence  in  the  country,  I  bad  no  opportunity 
of  repeating  the  experiment,  and  must  leaTc  it  to  be  pro* 
lecuted  by  those  who  are  more  favourably  drcumsfanccd* 

IX.  Account 
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IX. 

iecouni  of  a  Mttskai  tnstrtiment^  calkd  an  Organized 
Lifre^  invented  b^  ilfr.  AootpMUS  Ledhxtt,  late  Geo- 
meirkal  Surveyor  of  ForcrtSy  of  Coucy^h'-ChMeait^  in 
the  Department  of  the  Aime  ♦• 

X  HE  object  of  the  antlior  was  simply  to  improtc  the  Orgmaited  IjM. 
Unitar-ljre,  but  by  a  simple  raechanism  he  has  rendered  the 
soonds  of  this  new  instrumerLt  sustrptible  of  seTcral  dif. 
fercnt  tones  or  stops,  by  meaas  of  which  the  performer 
may  imitate  several  instruments,  such  as  the  lyre,  the  piano 
forte,  the  harp,  kt* ;  while  at  the  same  time  it  is  as  easy 
to  play  upon  as  the  giiitar-lyre,  being  fingered  io  the  same 
manner,  and  not  more  inconvenient  for  carriage.  In  ac4 
companiments,  soloes,  and  quartettoes,  or  with  seTcral 
other  instrumenti,  it  answers  equally  well :  and,  when  it 
was  submitted  to  the  examination  of  the  first  artists  ia 
Paris,  the  inteutor  rec^iTcil  the  most  flattering  enco* 
mnloms* 

Mr.  Adolphus  has  likewise  composed  instrnctiotis  for  hit 
licw  lyre,  in  which  he  details  every  particular  necessary  for 
learning  to  play  on  it  without  a  master :  and  in  a  tccond 
part  he  has  added  examples  and  lessons  of  every  kind,  ta 
poiut  out  the  advantages  derivable  from  hi($  invention  la 
l^adations  of  tone  and  expression;  so  tliat  anyone,  who 
plays  already  on  the  guitar^  or  tyre-ii^uitar,  may  render 
himself  familiarly  acquainted  with  ihts  instrument  in  letl 
than  a  month. 

The  following  is  a  description  of  the  instrument. 

I,  The  urciniied  lyre  has  fifteen  strings,  separated  into 
three  distiurr  divisions,  and  embracing  the  compass  of  fotir 
complete  octaves.  The  three  divisions  are  called  the  base, 
tenor,  and  treble. 

3.  It  has  a  row  of  six  keys,  which  include  the  extent  ofKtn* 
three  octaves      Wiih  these  tlie  pianoforte  may  be  imitated| 
but  the  sounds  produeed  are  more  soft* 

*  SonnimsBibliothcquePhysIco-^conomique,  July ^  1807,  p,  (SI. 
The  inventor  ias  i^en  out  a  patent  for  llili  JnstrumtDt  in  France. 
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Mute.  9.  By  means  of  a  mute  the  performer  may  change  (he 

sonnd  of  the  instrnmeat,  either  gradually  or  instanta- 
-neously,' from  the  loudest  of  which  it  is  capable  to  the 
softest,  or  the  coatrary,  .  •    <  - 

Mode  of  ap.         To  apply  this  mute  the  performer  has  not  the  least  oc 

mutef  ^  casion  to  employ  his  hand,  or  stop  his  pciformance :  all 
that  is  required  is  to  press  with  his  arm  on  a  pedal ^  which  is 
precisely  at  the  place  where  the  arm  rests  habitually  on  the 
instrument,  and  to  increase  or  dlminbh  this  pressure,  till 
tiie  mute  produces  the  desired  effect. 

T#otMfcl9ibr  4.  The  instrument  has  two  necks,  each  with  six  strings, 
ng«riB|^  which  are  fingered  in  the  same  manner  as  theguitar-lyre. 

Case.  5.  The  case  of  the  instrument,  which  is  indispensably 

necessary  for  its  conyeyancc  from  place  to  place,  is  equally 
fo  for  playing  on  it ;  because,  the  performer  bein^  obliged 
to  haye  die  left  knee  raised  a  little,  the  better  to  support  the 
instrument,  and  to  gire  freedom  of  moTement  to  the  arm, 
}te  rests  bis  foot  on  the  box,  out  of  which  rises  a  stand  for 
jhe  mnsac,  which  may  be  raised  or  lowered  at  pleainrt* 
This  stand  folds  up  so  as  not  to  increase  the  size  of  the 
9f  and  adds  but  little  to  its  weight. 


X. 

jf  BoitmiaU  and  Eeonomietd  Amount  •f  Ba$Ha  But^aoemy 
#r  tim  EaU  India  Butter  Tree.  By  W.  Rozboboh, 
1d.D.^ 

BASSIA  BUTYRACEA. 

Po^andria  tnonogynia, 

^Gemrtcehi^     \>ALYX  befteath,  four  or  five  leaTed.     Corol,  one  pe- 
talled:  border  abont  eight  cleft.      Eerily  superior,  with 
from  one  to  Atc  seeds. 
*  Bassia  butyracea.    Roxburgh. 

Specific  cho-         Calyx  fire-feayed ;  stamens  thirty  or  forty,  crowning  the 
snbcylindric  tube  of  the  dorol. 

•  FtomdieAdaficResearcha,  Vol,  VIII. 
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the  Almorah  \iVli,,  wt,  tree  is  iridi§(^naus»     Flower- 

.    Jie  munih  of  January/  secdl 


'^•.;er  tree?,  straight,  and   about  fiv^  orTrunk. 

.  jiice.     Bark  of  tiic   jouog   br;itichc| 
and    marktid    ivitb    sm^Jl   ash-colourgd 


^-^ikK) 


ing  Unu*|  in  i:^^  nat* 
ripe  in  Augusts  * 

Trunk   nf 
ux  fqet  in 
smooth^    ]> 
specks 

Lca\  ;bottt  the  ends  gf  tlie  br^nchl^ts,  p^*Lftai^«p 

tJoledj  <>l>"..4tc-C(iiK"j;re,  obtuse- ^lain led,  entire;  smooth 
^bo?**^  >I'!ijiiH  undcincatli;  veins  simple,  and  piralkl; 
Iciigiii,  -  Ive  inches ;  brcadtk,   t  irce  to  suu 

Periul'.:^^  ii  oni  one  ro  two  inchei  long.  Petioles, 

Stipiil.'i,  if  any,  nunnte,  and  caducous.  Siipuki. 

Flowers  iiumcrQU3>  round  the  base  of  the  young  shooti,  Flowait- 
aud  from  the  axils  of  the  lower  leaves^  peduncled^  l^g^^ 
piile-.yeliow,  drooping. 

Calyx,  four,  (ivej  or  six  leared  (fife  is  by  far  the  most C^J'x- 
common  number) ^  ovate,  obtuse,  coTcred  cxtorually  with 
ferruginous  pubescence,  permanent. 

Corul;  tube  subcylindric,  length   of  the  calyx  j  border  Corolla, 
of  eight,  spreading,  oblong,  obtuse  divisions,  lunger  than 
tbe  tube, 

Sfamens  \  filaments  from  thirty  to  forty,  about  a?  Jong  Srameiu. 
as  the  tube  of  the  corol,  and  inserted  on  its  mouth.     An- 
thers linear-oblong. 

Pistil,  germe  conical,  (ten  or  twelve  celled,    one  seeded, )pistilj 
downy,  surrounded   with  a  downy  nectarial  ring.      Style 
longer  than  the  stamens ;  stigma  acute. 

Berry  oblong,  generatly  pointed  by  a  remaining  portioaBen^^ 
of  the  style;  smooth,  fleshy,  containing  one,  two,  or  three, 
rarely  more,  large  seeds ;   the  rest  not  ripened. 

Seeds   oblong,  rather  round  than  flat,  but   differing   Hi  Seed*, 
shape  according  to  the  number  contained  in  each  fruit; 
smooth,    shining,    light  brown,  with   a  long,    lanceolate, 
lighter  coloured,  le&s  smooth,  umbilical  mark  on  the  in. 
side. 

This  tree,  which  is  rendered  interesting  on  account  of  ita 
•eedf,    yielding  a  hrra  butyraceous  substance,    resembles  J^^^'J^^'*^*^ 
4  basiim 
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tndflt^lai. 


dhersi^dei* 


^oina  lairfolia^  (tee  Coromandel  PlanH,  Volume  I,  No.  19; 
also  AtiaHc  Researches,  Volume  I,  page  SOO,)  to  much  at 
«carce  to  be  disfingttisbed  from  li^  except  bjr  the  corol  and 
stamina. 

Here  (in  bassia  buf^racra)  the  corol  is  of  a  Ihin  textnre| 
with  a  tube  nearly  cylinJric,  and  border  of  eighty  '^rge, 
ipreadbg,  obloag  segments.  There  (in  batria  tat\folia)  it 
is  thick  and  fleihy^  with  a  gibboat,  indeed  almost  globular 
tnbc;  and  border  of  generally  more  than  eighty  small, 
cordate,  rather  incurred  segments. 

Here,  the  stamiaa^  from  thirty  to  forty  in  number^  haTe 
long  filaments  inserted  on  the  mouth  of  the  tube  of  the 
roroL  There  they  are  fewer  in  number;  haye  Tcry  short 
filaments,  and  arc  arranged  in  two,  or  three  series,  corn* 
ptetely  tzithin  the  tube,  to  which  they  are  affixed. 

It  may  not  be  improper  to  notice  here  some  other  species 
of  the  same  genus.  The  following  Botanical  description  of 
bastm  tongifolia^  Linn*  Mtmt*  page  b(iZy  I  hate  been 
fa?oured  with  by  Doctor  Klein,  of  Tranquebar^  and  the 
account  of  its  economical  uses  by  the  Refcrcnd  Doctor  John 
of  the  same  place, 

Deicrifiiron  b^  Doc/or  Klein > 

Calyx,  Perianth :  monophyltum,  4«pnrtttum ;  laciniis 
oyalis,  acutti,  coraacciS)  extus  torn  en  to  ferrugineo  obductts^ 
persistentibns. 

Corolla  monophyUa,  campanulata ;  tubo  cylindraceo, 
iniato,  camoso^  limbo  8-partito;  bciniis  lanceolatis, 
erectis. 

Stamina^  filamenta  IG/brcTissima,  in  dnos  ordines  diTlsa, 
quorum  octo  ad  Incistiras  laciniarum,  octo  in  tubo  corollw 
inserta.  Antherx  Imeares,  set^ceac,  acuta;,  extus  pilosse, 
limbo  breviore^. 

Pistil :  Germcn  suporum,  oratum.  Stylus  sctaceus,  cch 
roll  a  duplo  longior.     Stigma  simplex. 

Pericarp :  drupa  obloiiga,  1-3  sperma,  carnosa,  lactes. 
tens.     Seminibus  subtrigonis  oblongis. 

Arbor  magna;  ramis  spart»ii,  crectts,  horizontalibasque* 

Folia  sparsa,  petiolata,  lanceolata^  acuta,  integerrimiy 
glabra,  rtiiosa. 

Flores  longf>*pedunculati,axiUares,  solitarii,  eCaggregati, 

lit.  Tl^e 
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Isl  The  of],  pressed  from  the  ripe  fruit,  if  used  as  aoituseaia 
common  lamp  oil,  by  those  who  cannot  afford  to  buy  the^^^^P** 
oil  of  the  cocoa-nut    It  is  thicker,  bums  longer,  but  dim. 
mer,  smokes  a  Utile,  and  giires  some  dtsagrecable  smcTf. 

2d.   It  is  a  principal  ingrt^dient  in  making  the  country  fof  miking 
soap,  and   therefore  often  bears  the  same  price  with  the  *^^^ 
oil  of  the  cocoa-nut. 

1.  It  is,  to  the  common  people,  a  subsfitute  for  ghee^  iitcoQk«i7» 
and  cocoa-nut  oil^  in  their  curries  and  other  dishoi!.     They 
raake  cako8  of  it,  and  many  of  the  poor  get  their  lifdlhood 
by  selling  thes«  sweet  oil  cakes. 

4th.  It  h  ustHi  to  heal  difTerent  cruptionfj  such  as  the  and  Ia  medl- 
iteh,  &c.  "^*' 

5th.  The  cake  (or  lukei^)  is  used  far  washing  the  head  ;  The  ea^ke, 
and  t$  carried,  as  a  petty  article  of  trade,  io  those  couu- 
trics,  where  these  trees  arc  not  found. 

6th.  The  flowers,  which  fall  In  Mat/y  are  gathered  by  the  nowcwciten. 
common  people,  dried  in  the  sun,  roasted,  and  eaten,  as 
good  food.     They  are  also  bruised,  and  boiled  to  a  jelly, 
and  made  into  Email  balls,  which  they  sell  or  exchange,  for 
fish,  rice,  and  rartous  sorts  of  small  grain. 

7th*   The  ripe  fruit,  as  well  as  the  unripe,  is  eaten  by  the  FruU  eai«n. 
poor,  as  other  I'rQits.     Of  the  unrtpr,  the  skin  is  taken  off, 
and  after  throwing  away  the  unripe  kernel,  boiled  to  a  jelly, 
and  eaten  with  latt  and  caivdcum. 

Sth.  The  leaves  are  boiled  with  water,  and  giren  as  aLeivciamcdU 
medicine,  in  sereral  (Hseases,  both  to  men,  and  to  cattle.  * 

Dth.  The  milk  of  the  green  fruit,  and  of  the  tender  bark  and  "i^» 
b  also  administered  as  a  medicine, 

10th,  The  bark  is  used  as  a  remedy  for  the  itch.  ind  bark, 

Uth*  The  woodia  as  hard,  and  durable,  as  teak  wood,  Wood, 
but  not  so  easHy  wrought,  nor  Is  it  procurable  of  such  a 
length  for  beams,  and  planks  as  the  former;  except  in  clay 
ground,  where  the  tree  grows  to  a  considerable  height ;  but^ 
in  such  a  salt,  it  produces  fewer  branches,  and  is  less  fruit- 
ful, thun  IQ  a  5andy,  or  mixed  soil,  which  h  the  best 
•nited  fi>r  it.  In  a  sandy  soil,  the  branches  shoot  out  nearer 
to  the  ground,  and  to  a  greater  circumferrncc,  and  yield 
more  fruit.  These  trees  require  but  little  attention; 
Wjrond  watering  them  during  the  first  two  or  three  years, 
(o  the  dry  season.     Being  of  so  great  uae^  we  have  here 
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whol^  grpTM  of  tbem»  op  higb^  and  sandj  ^ondf^  vbere 
no  other  fruit  trees  will  grow. 
Flowers  dten        12th.  We  may  add,    that  the  owls,   squirrels,    lisardsi 
by  animals.       dogs,  and  jack^s,  take  a  share  of  the  flowers ;  but  the 
Tulgar  belief  is,  that  the  latter,  especially  in  tlie  tiine  of 
blossom,  are  apt  to  grow  mad|.  by  too  much  feeding  on 
them. 
BatsUobovau.      Bmsia  obovotaj  Forstcr's  PradL    Nou  300:  a  natire  of 
tlie  Isle  of  TannOj  in  the  Sout!^  Sea.      Of  this  spedot  | 
possess  no  other  account  than  the  definition,  which  oor« 
responds  with  the  habit  of  thcgenns.     If  Forster  has  left  ns 
po  account  of  the  uses  of  the  tree,  it  may  be  worth  while 
to  make  inquiry,  when  an  opportunity  offers. 
Sheftaspecia       Park's  fA^a,  or  butter  tree  of  Jlfricoy  we  haye^reasooy 
from  his  description,  and  figure,  as  well  as  from  analogy, 
to  suppose  a  species  of  this  same  genus.     At  pafa3d2.of 
bis  travels  in  the  interior  of  Africa  he  says,  ^^  The  appear, 
ancc  of  the  fruit  evidently  places  the  thea  tree  in  the  nataral 
order  of  sapotm^  (to  which  bassia  belongs,)  and  it  has 
some  resemblance  to  the  madhuca  tree  (bassia  latifolioj) 
described  liy  Lieutenant  Charles  Hamilton,  in  the  ^siaiio 
Researches,  Volume  I,  page  300. 
FsltIc's  ac^unt       ^^  The  people  were  ev^TY  wher^c  employed  in  collecting 
of  it.  the  fruit  of  thc^^A^a  trees,  from  which  they  prepare  a 

regetable  butter,  mentioned  in  the  former  part  of  this 
work  *.  These  tree^  grow  in  great  abundance  all  oxer  this 
part  of  B(i»ibarra.  They  are  not  planted  by  the  natives,  but 
are  found  growing  naturally  in  the  woods;  and  in  clearing 
woodland  for  cultivation,  every  tree  is  cut  down  but  the 
shea.  The  tree  itself  very  piuch  resembles  the  American 
oak ;  and  the  fruit,  fro^i  the  kernel  of  which,  first  dried  in 
thp^un,  the  butter  is  prepared,,  by  boiling  the  kernel  in 

•  TTiis  commodity,  shea  toulou,   which,   literally  translated, 
signifies  tree-butter,  is  extracted,  by  means  of  boiling  water,  from 
the  kernel  of  the  nut,  has  the  coasistence  and  appearance  of  butter, 
and  is  in  truth  an  admirable  substitute  for  it.    It  forms  an  impor- 
V^  ttot  article  in  the  food  of  the  bativei ,  ahd  serves  alio  for  every 

<)oineitic  purpose  in  which  oil  would  oiherwiie  be  used.  The  de^ 
H^aod  for  U  is  therefore  great    iPark's  Travels  in  jifrica%    f  age  Hii^ 

water 
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ivater,  h^  sotQfiwh&t  the  appearance  of  a  Spttnish  alire. 

The  kernel  is  exiTeloped  in  a  sweet  pulp,  under  a  thin  green 
pnd'y  and  the  butter  produced  from  it,  t»e&idi^  the  advantage 
of  its  keeping  the  whole  year  ^itiiuut  salt,  is  whiter, 
firmer,  and  to  my  palate,  of  a  richer  ilavoufj  than  the  bt»t 
bitter  I  ever  tasted  made  of  cows  milk-  The  growth  and 
preparation  of  this  commodity  seems  to  be  amongst  th^ 
first  objects  of  African  industry,  in  this  and  the  neighbouring 
itates^  and  it  constitutes  a  main  article  of  their  inland 
commerce."     Park's  Travels  in  Africa,  page  203*8, 

In  the  following  account  of  the  bassia  butyracea,  by  Bassii  Butjn* 
Mr.  Gott,  we  find  the  people  of  Almorah  oat  ih^  dregs,  ^^"^ 
left  after  the  finer  parts  have  been  extracted  ;  consequently 
there  can  be  little  doubt  of  the  wholesomeneig  of  the  pure 
vegctabh  buiter  itself.  The  thick  oil  of  baaxia  la/ifaim^ 
and  hngifoltUy  the  natircs  of  farious  purt.<i  of  India 
either  use  alone,  or  mixed  with  ghee  (clarilied  butter)^  in 
their  diet* 

On  captain  Hardwicke's  departure  tot  Englundj  in  the  Some  g Wen  th«^ 
beginning  of  1803,  he  gave  me  a  small  quantity  of  the*"^**°*^  "*  ****^* 
abofe-mcntioncd  subntance,  observing,  that  the  only  ac- 
count he  could  give  roe  of  it  wa^,  that  it  was  reported 
lo  him  to  be  a  vegetable  product  from  Alnwrah^  or  itj 
neighbourhood,  where  it  is  called  fulicah^  or  phididiaral^. 
Id  consequence  of  thl^t  information  I  applied  to  Mr.  Gott, 
(who  is  jitationed  in  the  vicinity  of  that  country,)  to  make 
the  necessary  'Uquiries ;  and  from  him  1  procured  an  abun* 
dance  ^t  well  preserved  speeimeng,  at  various  time*,  in 
leaf^  flower,  and  fruit.  From  tliese,  and  that  geulteman^s 
account  of  the  tree^  and  its  product,  the  foregoing  de^serip* 
t^Qn  was  taken. 

The  same  sample,  which  I  got  from  captain  Hardwicke Keeps  wdh 
in  Januar^j  1803,  1  have  still  by  me.  It  remains  perfectly 
sweet,  both  in  taste  and  smeil.  Its  flavour  i^^  tha^  of  cloves; 
baTing,  I  presume,  been  perfumed  with  that  spicej  previ- 
^^Mly  to  its  falling  into  his  hands,  a  practice  mentioned  in 
the  following  narrative.  At  this  instant  the  thermometer  i<  CoosiitenL 
^t  nin^y.hvc,  and  for  these  s^\  weeks,  it  has  rarely  been 
below  ninety,  and  has  often  risen  to  one  hundred,  of  more, 
J10M  contluaes  about  as  hroi  as  butter  b  in  E/i^/a/td during 
winter, 

Mr.  Gott's 
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Aeconntof  Hr.  Gott'i  acconnl  of  the  tree,  and  its  product,  ii  u 

follows :  -^ 

llttive  coontTj.      The  tree  prod ndng  a  fat,! ike  substante,  known  in  thtf] 
conntry  by  Ihe  name  of  phttiwahj  h  a  nafite  of  the  Atmom 
rah  hills,  and  known  there  by  the  same  name.     The  tree  is  j 
»earce,   grows  on  a  strong  soil,  on  the  decliTities  of  thsl 
southern  aspects  of  the  hilb  below  Almoruk^  generally  aUJ 
laining  the  height,  when  full  grown,  of  fifty  feet,  with  &i 
circumference  of  six.     The  bark,  of  such  Fpccimens  at  I' 
have  been  able  to  obtain,  ts  indined  to  smoothness,  and 
speckled;  it  flowers  \n  Januarff^    and   the  seed  is  perf^^et 
about  Jttgtuty  at  which  time  the  natiref  collect  them,  fofl 
the  purpose  of  extracting  the  above  substance.    On  openinrf 
the  shell  of  the  seed  or  nut,  which  is  of  a  fine  chesnut  co«| 
lour,  smooth,  and  brittle,    the  kernel  appears  of  the  sizAl 
and  shape  of  a  blanched  almond;  the  kernels  are  brui^ed^f 

Fit  expressed,   on  a  smooth  stone,  to  the  consistency  of  cream,   or  of 

line  pulpy  matter;  which  is  then  put  into  a  cloth  bag'^ 
with  a  moderate  weight  laid  on,  and  left  to  ^^tand,  till  the 
oil,  or/tff,  is  expressed,  which  bercmies  immediately  of  the 
consistency  of  hog's.lard,  and  ts  of  a  delicate  M-htte  colour* 
Its  uses  are  in  medicine;  being  highly  esteemed  in  rheuma* 
fjsm,  and  coiitraclions  of  the  llmb^.  It  is  is  also  much 
esteemed,  and  used  by  the  natives  of  rank,  as  an  unctiony 
for  which  purpose,  it  is  generally  mixed  with  an  utr  of 
some  kind.  Except  the  fruit,  which  is  not  much  esteemed, 
no  other  part  of  the  tree  is  usihI. 

This  tree  is  supposed  to  bear  a  strong  affinf ty  to  the 
tnaway  {madhuca^  or  bmsia  Itrfffolhj)  but  the  oil  or  fat  ^ 
extraeted  from  the  sectU,  diU'ors  very  matermlly.  The  oil 
from  the  tnava  is  of  a  grecni«th  yellow  colour,  and  seldom 
eoBgeab*  That  from  the  phuhtah  congeiils  immediately 
after  expression,  is  perfectly  colourless;  and,  in  the  hottest 
wealher,  if  mehed  bv  art,  will,  on  being  left  to  cool,  re- 
sume its  former  con  sis  ten  ey*  The  oil  from  the  seed  of  the 
maira^  if  nibbed  on  woollen  cloth,  leaves  as  strong  a  jtatii 
a^  other  oils  or  animal  fat.  The  fatly  substance  from  the 
phttl^cahy  if  pure,  being  rubbed  on  woollen  cloth^  will 
toifc  no  t|uce  behind. 
^'  Thi 


Its  difference 
trom  oil  of 
inawa« 
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The  Oil  of  motra  is  cuprexsed  in  considerable,  qiiantttict 
about  Cawnpoor^  and  Furruckabad^  and  being  muod 
with,  is5old  113  ^hee. 

Tbii  fatty  substance  rery  rarely  comei  pnrc  from  the  hills, 
and  receiTef;  more  and  more  adalCeration,  (by  adding  the 
purest  ghee,)  as  it  passes  down  to  tho  lower  profjaccs :  age 
glTes  it  the  firmness  of  pure  tallow. 

Addifhnai  Remarks  by  the  samc^  in  covfiequence  of  a  few 
Queries  iransmitied  to  Mr.  Gott. 

It  u  suppased  there  might  be  annually  procured  from  Farther  rt- 
twenty  to  thirty  matinds,  at  the  price  of  fourteen  or  fiftoen  "^    *"*  *** 
ru}>ees  the  maund* 

1st.  It  is  neTer  taken  inwardly  as  a  mcdicinei  nor  if  it 
ufcd  in  diet ;  further  than  that  the  dregs,  after  the  purer 
falty  substance  is  expressed,  are  eaten,  as  a  substitute  for 
ghee,  by  the  peasants,  or  labourers,  who  extract  the  fat* 

2d*  I  have  some  pure,  which  has  been  by  me  ten  months, 
and  it  has  neither  acquired  colour,  nor  bad  smell. 

3d.  After  it  is  Imported  into  RohUkhuvdj  it  is  scented 
with  tdr^  (an  essential  oil,)  and  a  littk  of  the  flour  of  M- 
dian  corn  (zea  maifit)  is  addid,  to  incre^i^c  its  coniistency* 
N»  B.  This  flour  is  added  on  account  of  its  peculiar 
whiteness, 

4th,  If  it  is  clean,  and  free  from  dirt,  it  ncrer  undergoes 
any  purification;  if  the  contrary,  it  is  heated,  and  filtered 
through  a  coarse  cloth. 

5th.  The  flowers  arc  ncTcr  used.  The  pulp  of  the  fruit 
ti  eaten  by  some ;  it  is  of  a  sweet,  and  flat  taiito. 

The  timber  is  white,   soft,  and  porons;   and  is  never  Wood, 
macle  any  ut>c  of  hy  tito  natives.     It  b  neafly  as  light  as  the 
iemulf  or  cotton  tree  (ttombax  hepfaphj/llum). 
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Where  found. 


Described. 


Stratum 
described. 


Xh 

'    Ohservaiions  on  Wtrner^i  SUex  SdUsto8u»  Poliioriusy 
Poller scJiiefery  from  Billing  in  Bohemia «. 

•  4  HIS  sabstABcc,  called p^Aii^  slate^  is  found  about  three 
l»|le^  5oodi  of  Billin,  iu  Bohemia,  immediately  under  the 
vegetable  mould,  and  less  tbaa  a  yard  deep.  It  is  of  a  yeU 
lowish  colour,  and  slaty  texture  ;  has  an  earthy  appearance  ; 
and  IcaTts  a  coloured  mark  on  clotlu  Between  the  fiii(^(3 
it  is  easily  reduced  to  a  powder,  which  is  a  little  rough  to  the 
feel ;  it  adheres  strongly  to  the  tongue ;.  it  is  infufible.  Its 
IfMcific  gravity  according  to  Mr.  Haberle  is  0*6  ;  aqd  if  left 
twelve  hours  in  water  100  parts  absorb  117.  In  Saxony 
in  if' known  in  the  shops  by  the  name  of  silver  tripoli, 

•  In  the  place  where  I  observed  it,  near  the  top  of  a 
pretty  high  hill,  it  form^  the  superior  part  of  a  stratum, 
which  increases  in  density  as  you  penetrate  into  it;  and  in 
(ome  places  at  the  depth  of  two  yards  it  is  compact,  with 
a  yellowish  and  somewhat  shining  aspect,  like  that  of  cer. 
tilia  temippais :  but  it  is  not  so  hard,  or  so  heavy.  From 
•fory  thing  I  observed  on  the  spot,  the  polishing  slate  is 
nothing  more  than  a  portion  of  this  stratum,  the  texture  of 
iridch  is  loosened  and  altered  by  decomposition.  Accord, 
ing  to  Mr.  Reuss,  who  lives  at  Billin,  the  stratum  includes 
leaatnft  of  vegetables,  and  impressions  of  fish.  Everything 
bttidet  indicates,  that  it  is  a  recent  alluvial  production. 

Mr.  Bucholz  has  analysed  both  the  polishing  slate  and 
tHe  Itdhesive  slate,  klehschiefer^  that  accompanies  the  meni. 
lite  of  McqiUMontant,  which  had  been  considered  as  a  vai, 
dety  of  it :  and  as  Mr.  Klaproth  has  made  a  more  full  and 
eofenplete  analyFis  of  the  Klebschiefer  than  that  he  first  gave 
the  public,  we  sl^di  here  present  the  three  analyses  in  a  com- 
parative  view. 


Polishing  slate 

Adhesive 

1  slate 

by  Bucholz. 

by 

Bucholz. 

by  Klaproth; 

Silcx    ...     79 

. 

58     .     . 

-     62-5 

Alumine    .     .       1 

. 

« 

6     .     - 

-       0-75 

Ume    ...       1 

. 

. 

1-5       . 

-       0-25 

Oxide  of  Iron       4 

. 

. 

9     -     . 

.       4 

Water       -     .     14 

. 

• 

19     .     . 

-     22 

Magnesia  ... 

- 

- 

C-5       . 

.     8 

Carbon     ... 

- 

- 

- 

-       0-75 

99 

99 

98-25 

♦  Journal  des  Muies, 

N. 

121,  p.  77. 

SCIENTIFIC   NEWS. 

The  oilde  in  the  analysis  of  the  adheiiTc  slate  by  Biu 
chols  was  part  of  iron,  part  of  manganese:  and  in  the 
analysis  by  KJaproth  the  gas  that  escaped  is  included  in  the 
*Si  af  ^vater.  He  likei^iisc  fonnd  an  alkali  present,  but  in 
taa  jiCQail  quantity  to  be  weighed. 
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TabeUarische  Uebcrsitht  der  cfiemi^fch  ernfachcn  undztnnmr 
mtngesetzien  Stoffe:  S(c,  A  tabular  Vitm  of  $Hnph 
and  compound  chemical  S  ah  dances^  xcilh  /heir  S/fnaniineg^ 
according  to  tiw  ne:ct'^t  Disconencs :  bif  Fred.  Sito^ 
mct/er^  M,  D.  and  Prof,  at  Gotiingcn,  32  ^hvte  Sheet 
Tabhi.     1806. 

Jl  ROF,  STROMEYER  has  here  giTen  a  systematic  af- sirom?vcr% 
rangtment  of  tlie  different  substances,  that  are  the  parti- tliemical 
cular  objects  of  chemical  science,  with  a  pretty  copious 
tullection  of  synonimes  in  German^  Latin^  French,  and 
English-  The  only  innoralion  he  has  allo^ved  himself,  ac* 
cording  to  his  preface,  is  the  classing  of  oil,  sugar,  itarch, 
gluten,  and  several  other  vegetable  and  animal  matteri,  as 
o;itdes  with  compound  radicals,  con sif^ ting  either  of  carbon 
and  hidrogcn,  or  carbon,  hidrogen.,  and  nitrogen.  Among 
these  he  makes  %vax  dilfcr  from  tixetl  oil  only  in  being  more 
oxlded ;  and  adtpoeere  from  fat  in  the  same  manner.  By 
the  by,  the  only  name  he  gives  for  adipoccre  in  the  Kngiish 
column  is  fat^icajs^  a  lite  rat  translation  of  tfie  Gtrman 
fcttuachs. 

With  these  tables  prof,  S.  sent  me  an  account  of  a  paper  Jnvp,iiintion*»f 
he  read   to    the   Gottingen  Society^    Oct  12,   1805,  con- *^^^^»Tii>oufidf 
tiiaing  part  of  the  res^uUs  of  his  chcmitai  inveatigation  of  with  metjLU* 
liie  union  of  hidro^en  with  tnctals.     On   tlie  present  oc- 
caaioQ  he  confined  himself  to  that  of  arsenic.     TUh  he  ob-  Best  ptrKtn 
terves  succeeds  best  by  digesting  an  alloy  of  liflceii  parbi  Of  [j*[j^^",^'*^*'*^ 
tin  and  one  of  arsenic  witti  concentrated  munalic  acid  in  a 
retort  connected  with  the  pneumatic  apparatus.     He  wis 
led  to  this  by  the  observation  of  Proust,  that  muriatic  acid 
completely  frees  tin  from  arsenic:  and  on  this  occasion  he 
c^QTinced  himself  by  expcrimcals^  that  the  fetid  hidiogen 
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ga9  evolved^  when  the  tin  of  the  shop5  is  dUsoIfed  ia  mu* 
riatic   acid,  h  not  a  compound   of  tin   and  liidrogen^ 
Foorcroy  conjectures  in   his  Chemical  System,    Vol,  Vf,' 
p.  43f  (tllngliah  Ed.)  hnt  of  arsenic  and  hidrogen.     When 
arsentcatt'd  hidro^en  gas  is  formed  in  0\e  manner  directed 
above^  a  very  pitr^'  oximuriatc  of  tin  is  obtained* 

Though  the  arsenicated  hhlroj^cn  gas  retains  its  acriforiii| 
state  under  every  known  degree  of  utraosphcric  lempenu « 
tiirc  and  pressure,  prof.  S,  condensed  it  so  far  as  to  reduce^ 
it  in  part  to  a  Kqiiid,  by  iromcrsing  it  in  a  mixture  of  «naw 
and  muriatL^  of  lime,  in  which  several  pounds  of  quitksilver 
had  been  frozen  in  the  course  of  u  U*w  minutes. 

The  smell  of  this  £^,  he  says,  U  not  altiaceotts^  as  hasj 
been   said,    though   in  the  highest  degree   fetid  and   nau< 
seating*     Warm  Ltoodi*d  animals,  particularly  birds^  wcra] 
killed  m  a  few  minutes  in  an  atmosphere   cuntiLinin^   oaei 
tenth  of  this  gas :   but  frogs  and  insects  lived  in  it  two  or  j 
three  hours.     Blood  fresh  drawn  from  a  vein  became  black] 
afte^  stntulin^  a  few  minutes  in  contact  with  it ;  and  in  six  j 
or  eight  hours  a  layer  of  reduced  arsenic  was  visible  On  ita 
surface.     The  rise  of  the  tlurd  in  the  jar  likewise  proved^ 
that  absorption  had  taken  place;  but  no  such  change  ap- 
peared  in  blood  exposed  to   pure  hidrogen  gas.     Neither 
sirup  of  violets,  infusion  of  litmus  or  turmeric,  nor  paper] 
stained  with  fbem,  had  its  colour  in  the  least  altered  by  tJx 
gas.     Infusion  of  ^alls,  and  alk;L]ine  sulphurets  or  hidro. 
fo1V^'"r*^'**>  ^»^^'<^  ^^  ohi^ervable  acUon  on  it.     It  Is  not  ab-l 
sorbcd  by  alkalis ;  and  scarceiy  in  any  pcrci^ptible  drgrwi] 
by  distilled  water,  particularly  rf  frc»'d  from  air  as  muc^h  ap  ] 
possible  by  long  ebullition.     If  however  the  water  contain  i 
atmospheric   air,    or   if    the  arsenirated    liidrogL-n    pis    lie* 
mixed  with  atmospheric  air^  not  only  absorption  bat  de* 
composition  tikes  j  lace,  part  of  the  hidrogen  and    of  tho 
arsenic  combining  with  oxigen  so  as    to   form   water  and 
brown  oxide  of  arsenic,  and  part  appearing  in  the  form  of 
pure  hidrogen  gns  and  mctaMic" arMefiic.     Jlencc  it  is,  that^ 
as  Pronii^t  observed,  a  jar  in  which  thh  ga%  is  kept  over 
waier  will  accpiirc  a  coating  of  arsenic  and  tU  o^ide. 

The  ar$raicated  hidrogen  gas  burns  in  contact  with  at* 
moipheric  air^  aitd  a  thin  coat  of  arBciitous  acid  and  brown 
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oxide  of  arsenic  is  deposited  on  the  sid^s  of  the  tesieL     If  portions  of 

it  be  mixed  with  twice  its  Tolume  of  atmospheric  air,  the**^^S^"' 

product  of  the  combustion  is  arsenious  acid  and  water. 

With  BIX  times  its  bulk  of  atmospheric  air  it  will  not  take 

fire.     A  mixture  of  it  with  an  equal  part  of  atmospheric 

air  cannot  be  fired  by  the  electric  spark.     With  an  eqiiul 

bulk  of  oxigen  gas  it  detonates  riolently,  and  the  product! 

are  water  and  arsenious  add:  with   only  half,  or  a  third, 

of  oxigcn  gas,   oxide  of  arsenic  likewise   is  formed,  and 

part  of  the  metal  is  reduced.     With  fi?e  parts  of  oxigen 

gas  it  bums  without  detonation.     Arsenic  acid  is  formed 

in  none  of  these  processes.     The  combustion  baring  been 

tried  with  various  proportions  of  the  two  gasscs  in  Voka*s 

eudiometer,  the  mean  of  the  experiments  gave  0*72  of  a  '  P»"  reqyiw 

cubic  inch  of  oxigen  gas  as  the  proportion  required  to  burn  to  bum  it 

I  inch  of  arsenicated  hidrogen  gas,  in  which  the  hidrogca 

is  folly  saturated  with  arsenic  at  the  common  temperature. 

All  acids,  in  which  the  oxigen  is  fet^bly  combined,  de- Action  of  acl4s. 
compose  arsenicated  hidrogen  gas.  This  phenomenon  ii 
▼ery  strtkitig  with  nitric  acid.  While  part  of  the  hi-  Nitrwr. 
drogen,  bt'ing  condemned  by  the  oxigen  of  the  acid,  is  con- 
fertcd  into  water,  another  part  is  set  free.  At  the  same 
time  the  whole  [?]  of  the  arsenic  is  separated  in  the  me* 
tallic  form,  but  is  ?ery  quickly  oxidcd  by  the  nitric  acid^ 
and  at  length  actdllied.  The  nitric  ac.d  acquires  a  yellow 
colour,  and  bubbles  of  nitrous  oxide  gas  are  extricate^ 
from  it.  Tho  gas  timt  ultimately  remains  is  pure  hidrogeii 
fiifxed  with  nitrous  oxide*  Prof.  Strom  ever  emptoyi  the 
action  of  nitric  acid  on  the  art»eiiieated  hidrogen  gas,  to 
calculate  the  prtifjortian  of  its  principles,  which,  ac- 
cording to  him  arc  lO'OOO  arsenic,  nud  O'^llJ  hidrc^en. 

Nitrous  acid  decomposes  it  instautaneouslyy  and  arse-  Mtr^ut. 
Yftous  acid  is  deposited. 

Oxigenized  muriatic  acid  decomposes  it,  part  of  the  hi.  Oxif^sniSAd 
drogcn  aad  arsenic  undergoing  combustion,  and  Uie  other ''^"^'^^^'■'* 
being  separated.  Oxigenized  muriatic  acid  gas  brouglit 
ioto  contact  with  it  in  narrow  tubes  acts  upon  it  in  the 
same  manner  as  the  liquid  acid:  but  if  the  two  gasses  bf$ 
mixed  iu  a  wide  jar,  the  whole  of  the  arsenic  is  instantly 
conrerted   into  arsenious  acid,  appearing  as  a  white  Ta. 

pOUfj 
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pour ;  while  part  of  the  hidr ogeii  formi  water,  and  another 
part  appears  as  pare  hidrogen  gas. 

Other  acids.  Sulpkaric,   phosphorici   and  arsenic  acid,    equallj  de^ 

compose  this  gas ;  but  the  e^ect  is  produced  Terj  slowly, 
and  the  arsenic  is  deposited  for  the  most  part  in  the  me- 
tallic  form.  In  the  decomposition  of  this  gas  by  acids  in 
general,  a  weary  perceptible  increase  of  Tolume  takes  place 
at  the  commencement  of  the  process. 

Acid  solutions      Most  of  the  salations  of  the  metals  in  acids  likewise  de. 
™^  compose  it.     The  hidrogep  is  in  part  burned  by  thft  disoxi^ 

geiiation  of  the  metallic  oxide,  and  in  many  cases  by  the 
ydis^xigcnatioA  of  the  acid  likewise,  with  which  the  meAal 
was  combined,  and  forms  water,  while  another  part  b 
coQTerted  into  pure  hidrogen  gos.  Thus  the  other  CiMik. 
ponent  part,  the  arsenic,  is  sq)arated,  and  in  most  raiies, 
at  leaat  at  the  commencement,  appears  as  a  pure  metid: 
but  ingeneral,  if  the  acid  hare  a  weak  affinity  for  oxigen  and 
the  oxide,  or  if  the  metal  dissolved  in  it  be  highly  oxided,  the 
arsenic  is  soon  converted  into  oxide,  and  thence  into  ar- 

CorrosiTe  mil*  senious,  or  sometimes  into  arsenic  add.      This  is  aiost 

cury  °  °^^'  striking  with  the  corrosive  muriate  of  mercury,  which  ia 
this  experiment  is  converted  into  mild  muriate.     This  me- 

tesT^  't"^^^^^  ^^^  ^'^  ^^  suclLa  sensible  test  of  arsenicated  hidrogen  gift, 
that  it  is  capable  of  detecting  it  when  mixed  with  ten  tkou*. 
sand  times  its  bulk  of  atmospheric  air,  or  of  pure  hidro- 
gen, as  was  found  by  cxperiu>ent. 

I^markablo  Prof.  Stroineycr  concluded  with    a  remarkable  experL 

effect  of  lur-  ,        .  .         ^  *     ..      ^  . 

pontine.  Stent,  showing  the  enect  of  oil  of  turpentine  on  arsenu 

cated  hidrogen  gas,  all  the  phenomena  of  which  however 
do  not  ffppcar  easily  explicable.  Ten  cubic  inches  of  th^ 
gas  beia^coufined  over  this  essential  oil,  ail  the  arsenic  wa^ 
separated  in  the  course  of  ten  hours,  so  as  to  leave  the  hi. 
drogcn  gas  pure.  No  perceptible  deposition  of  metal  or 
oxide  took  place;  but  the  oil  appeared  milky  and  viscous; 
and  ^fter  some  time  small  sixsided  crystals,  terminating  jn 
pyramids,  were  found  adhering  to  the  sides  of  the  vessel* 
These  crystals,  being  get  on  lire,  burnt  tike  oil  of  tnrpea^ 
tine,  emitting  at  th^  same  time  a  very  distinguishable  somU 
of  arsenious  acid.  A  similar  appearance  took  phice  am 
transmitting  arsenicated  hidrogen  gas  through  oU  of  tiir# 
pentine. 
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ARTICLE  L 

In  Attempt  if}  ascertain  the  Time  when  the  Potato  (Soknutn 
tuberosum)  was  first  introduced  into  the  United  Kingdom ; 
ttiih  some  Account  of  the  Hill  J^lteat  of  India.  By  the 
Right  Han.  Sir  Joseph  Banks»  Bart,   K.B.   P.ILS. 


X  HE  notes  on  the  introduction  of  the  potato,  which  it  ift 
hoped  will  not  be  found  uninteresting,  were  chiefly  collected 
by  my  worthy  and  learned  friend  Mr.  Dryander,  some  of 
them  from  authorities  not  easily  accessible.  Those  on  the 
^heat,  though  not  within  the  immediate  object  of  this  So* 
csety,  will,  1  hope,  be  coDsidered  m  sufficiently  interesting 
to  be  laid  before  them  :  could  we  trace  the  origin  of  any  one 
of  our  cultivated  plants,  it  may*  and  probably  will,  lead  to 
the  discovery  of  others. 

The  potato  now  in  use  (solanum  tuberosuri])  was  bmiight 
to  England  by  the  calouis^ts  sent  out  by  Sir  Walter  Raleigh, 
under  the  authority  of  his  patent*  granted  by  Queen  Elixa* 
beth,  *"*  for  discovering  and  planting  new  countries*  not  pos- 
sessed by  christians/*  which  passed  the  great  seal  in  1584* 

*  From  the  Truis,  of  the  Hortkaltural  Society^  Vol,  I,  Pirt  t,  p.  8. 
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Notes  collects 
chiefly  by  M% 


Potato  iiitro- 
Hiiced  into 
Engtivad  in 
I5tt0j  by  Sir 
W.  Ralcigh'f 
coloaist*. 


tNTRODfJCTION   OF  TflE   PaTlT6. 


Tlrtt  tereunt 
of  %hcn\  by 
Her  riot 


C«t«fil  rec^if- 
frooi  Virgmit. 


Fint  tntra<luc< 
tion  into  Irc- 


Contid^rttl  as 

a  delicacy  in 
England  in 
1597, 


CUmrtjtd  ear- 
lier from  Ame- 
tit  A  m  Fpain, 
.uid  tbcDce  to 


Some  of  Sir  Witlttsr's  ship^  sm!ed  in  the  «nne  year ;  others^ 
on  board  one  of  ^h\ch  wa*  Tliomas  Herriot,  afterward 
known  ^  a  matliematician,  in  l.S'^^  ;  the  whole  however  re- 
turned, and  probably  brought  wiih  tbein  the  potato,  on  the 
97U1  July,  1586, 

Thi§  Mr,  Thomas  Herri ot,  who  was  probably  sent  out  td 
cxatnmethe  rountnr,  and  report  to  his  employers  the  iiatnre 
and  produce  of  its  soil,  wrote  an  account  of  i<,  which  is 
printed  in  De  Bry'i  collection  of  Voyages,  Vol.  T.  In  this 
account,  under  the  article  of  roots,  p.  17>  he  describe*  a 
plant  called  openawk  :  "  The«ie  roots,"  says  he,  *•  are  round, 
some  us  lar^e  as  a  walnut,  others  much  larger;  they  grow 
in  damp  soil,  many  hanging  together,  a?  if  Bxed  on  ropes  ; 
they  arc  good  food,  either  toiled  or  roasted." 

Gerard,  in  his  Herbal,  published  15!)7»  givw  a  figure  of 
the  pjtalo,  under  the  name  of  potato  of  Virginia;  and  tells 
us  that  he  received  the  roots  from  Virginia,  otherwise  called 
Norembcga. 

The  manuscript  minuter  of  the  Royal  Society,  December 
13,  10f>3,  tell  us,  that  Sir  Robert  Soutliwell,  then  presi« 
dent, informed  the  fellows,  at  a  mt^eUng,  that  his  grandfather 
brought  potatoes  into  Ireland,  who  first  bad  them  from  Sir 
Walter  Raleigh. 

This  evidence  proves,  not  unsatisfactorily,  that  the  potat(^. 
was  first  brought  into  England,  either  in  the  year  15B6 
or  very  soon  after,   and  sent  thence  to  Ireland,    withotii 
delay,  by  Sir  Robert  Soothweirs   ancestor,  where  it  wa 
cherished  and  cultivated  for  food  before  the  good  people 
England  knew  its  value;  for  Gerard,  who  had  this  plant  it 
his  garden  in  1507^  recommends  the  roots  to  be  eaten  as  i|] 
delicate  dish,  not  as  common  food- 
It  appears,  however,  that  it  first  came  into  Europe,  at  atk\ 
earlier  period,  and  by  a  different  channel ;  for  Cliisius»  whd 
at  that  time  resided  ot  Vienna,  first  received  the  potato  mi 
1593,  from   the  governor  of  Mons,  in  Ilainault,  who  had 
procured  it  the  year  before  from  one  of  the  attetulants  of  tfatf  J 
pope^s  legate,  under  the  name  of  taratonfli;  and  learneol 
from  hin»,  that  in  Italy,  where  it  was  then  in  use^  uo  on€Pl 
certainly  knew  whether  it  originully  came  from  Spain«  or 
from  America* 

Peter 


1 


INTRODUCflOX    Qt  TflK   POTATO. 

Peter  Cieca»  in  his  Chronicle,  printed  in  1553,  tells  ub,  Menttoned  Sa  _ 
cliapu  xl,  p.  49,  that  the  inhobitants  of  Quito,  and  ir»  vici-  ^^^* 
nity,  Have,  beside  niays,  a  tuberous  root,  which  they  eatt 
and  call  papas.  This  Clusius  guesses  to  be  the  plant  he 
received  from  Flanders;  and  this  conjecture  has  been  con- 
firmed by  the  accounts  of  travellers,  who  have  iioce  that 
period  visited  the  confjtry. 

From  these  detaih  we  may  fairly  infer,  that  potatoes  were  General  Infy^ 
finst  brought  into  Europe  from  the  monntainous  parts  of '^'^^'^' 
South  America,  in  the  neighbourhood  of  Quito ;  and,  a^ 
the  Spaniards  were  the  sole  possessore  of  that  country,  there 
is  little  doubt  of  their  haviuj^  been  first  carrieil  into  Spain, 
but  as  it  wontd  take  eiome  time  to^  introduce  them  into  use  ia 
that  country,  and  afterward  to  make  the  Italians  so  well  ac« 
quainted  with  them  as  to  give  them  a  Qame%  there  is  every 
reason  to  believe  they  had  been  sereral  yeari  in  Europe^  be- 
fore they  were  sent  to  Clusius* 

The  name  of  the  root,  in  South  America,  is  papas,  and  in  Etymology  ot 
Virginia,  it  was  culled  openawk ;  the  name  of  potato  waa  ^^***''^*- 
therefore  evidently  applied  to  it  on  account  of  its  similarity 
in  appearance  to  the  battata,  or  sweet  potato;  and  our  po- 
tato appears  to  have  been  distinguished  from  that  root,  by 
the  appellative  of  potato  of  Virginia,  till  the  year  1640,  if 
not  longer  f. 

Some  authors  have  asserted,  that  potatoes  were  first  dia^  The  !nreet  po- 
covered  by  Sir  Francis  Drake,  in  the  South  Seas;  and  others,  ?^***^"^^*'^|^ 
that  they  were  introduced  into  England,  by  Sir  John  Haw-  cadier. 
kins;  but  in  both  ini<tance3  the  plant  alluded  to  is  clearly 
the  Bweet  potato,  which  was  used  in  England  as  a  delicacy^ 
long  before  the  introduction  of  our  potutoes;  it  was  imported 
in  considerable  quantities  from  Spain,  and  the  Canaries, 
and  was  supposed  to  possess  the  power  of  restoring  decayed  Un  reported 
vigour.     The  kissing  comfits  of  Falstaff*,  and  other  con-  prop^nua, 
fections  of  similar  imaginary'  qualities,  with  which  our  an» 

*  Ttntoufli  »l$pl&es  also  truffles. 

+  Gerard*!  Herbal,  by  Johnion,  p.  729. 

X  "  Let  It  rain  potatoes,  ind  hail  kiising  comfits/*  Merry  Wives  of 
Windsor,  Act  t,  Skene  5. 
Pmrkin5Dfi*s  HiaidUus  Terreitrii,  p.  5tS.    QiRirdV  Iteibal,  LGd7»  p. 

B  ^  cestors 


4i  HILL  WRSAT. 

cntorrwere  duped,  were  principally  made  of  these,  and  of 
eringo  roots. 

The  potatoes  themselves  were  sold  hy  itinerant  dealern, 
chiefly  in  the  neighbourhood  of  the  Ko)'al  Exchange,  and 
purchased  when  scarce  at  no  inconsiderable  cost,  by  tliose 
who  had  faith  in  their  alleged  properties.  Tlie  allusions  to 
this  opinion  are  very  frequent  in  the  plays  of  that  age. 

Every  anecdote  that  tends  to  throw  light  on  the  introduc- 
tion, or  on  the  probable  origin,  of  plants  now  cultivated  for 
use,  is  certainly  interesting,  even  though  it  is  not  quite  per- 
fect; 1  venture,  therefore,  to  add  the  following. 
Snail  teefb  Seven  or  eight  vears  ago,  Mr.  Lambert  broujrht  to  me  a 

^^^^        Mndl  paper  of  seeds,  on  which  was  Written,  "  Hill  Wheat ;"  I 
opened  it,  and  found  the  seeds  contained  to  be  scarce  larger 
then  those  of  onr  wild  grasses ;  but  when  viewed  through  a 
lefis,  they  perfectly  resembled  grains  of  wheat, 
frpduced  Of  these  seeds,  he  was  so  good  as  to  spare  me  a  few, 

^^ordSary  ^^^^^  ^  sowed  in  a  garden,  the  remainder  he  sowmI  ;  our 
»»«•  crops  very  unexpectedly  proved  to  be  wheat  of  the  spring 

kind,  and  the  nsual  size,  the  grains  of  which  were  nearly,  if 
not  quite,  as  large  as  those  of  the  ordinary  spring  wheat. 
Caiaefrom  On  tliis,  Mr,  Lambert  applied  to  Mrs.  Harrington,  from 

•am  put  of  ^^^^  1,^  jj^^  received  the  seeds,  for  information  of  the 
country  from  which  they  came;  bnt  she  bad,  among  the 
.  multiplicity  of  seeds  received  by  her  about  the  same  time, 
forgot  the  exact  history  of  them ;  all  sheknew  was,  that  they 
came  from  India,  but  from  what  part  of  India,  she  did  not 
recollect. 

From  the  writing  on  the  paper,  "  Hill  Jfheati'  it  is  proba- 
ble they  came  either  from  the  Peninsula,  or  from  the  hilly 
countr}',  far  within  land  from   Bengal,  as  the  province  of 
Bengal  itself  is  a  flat  alluvial  soil,  entirely  level. 
HigMy  desin-      The  hill  wheat>  however,  is  no  doubt  known  to  some  per- 

ble  to  learn  iti  ^^j^-    ^^i^o  either  are  now  in  India,  or  have  returned  from 

ongin,  and  ^  ,   .     . 

whether  wdd.  it  into  this  country;  and  it  is  certanjly  a  matter  of  some 

importance  to  know,  what  thoy  can  Id  form  us  on  the  sub- 
ject of  it ;  especially  whether  this  wheat  is  a  cultivated,  or  a 
wild  plant ;  as  we  shall,  if  the  latter  is  the  case,  ascertain  two 
of  the  greatest  desiderata  of  cultivators ;  the  country  where 

wheat 
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>rlieat  grows  spontaaeoiisly ;  ancttlie  nntvre  of  the  gwn  in 
Its  original  tsUtc^  wbea  uaassistifd  by  tbe  fostering  hiind  of 
inan. 


IL 


Oif^erratitms  on  (he  Structure  of  the  Stomachs  of  different  Ani' 
mals^  wtt/t  u  Vieit  to  rhttidaf^  the  Praccss  of  cofiveribf^ 
cnimnl  and  vegetable  SuhstanceM  inio  Chjfle,  litj  £veeari» 
Home,  Jb^y.  f.  R.  S\ 


J_  EIK  obiiervatioris  on  the  Uoiuacha  of  i}w  porpvisef,  and  Fimnhcavitj 
of  runiinHtin;^  aniiDHh,  t'ontaiived  in  two  f*^*'^"*^'"  communU^^^I^',^^^^'^^ 
cmtions.  Led  vie  to  believt*,  that  the  fuurth  cavity  of  the  rutui-  divid-d  into 
natTt*s  atotmich,  while  tlje  arumal  is  alivt?,  its  always  divided,  twg portionj. 
in  u  grcnter  or  le^s  de^ee,  into  two  portions,  in  ooe  of  which 
is  included  the  pijcaied  structure,  iu  the  other*  the  villous. 
In  tiotue  '^cueni,  this  division  is  peroiiineiit,  at  in  the  cuwel 
and  that  tribe;  in  others  only  occasional,  as  in  the  buUock» 
deer,  gheep,  ^c. 

If  thiis  opuiiou  should  he  found  to  be  true  with  respect  to'Thelbodihef^ 
aUiimuis  in  ^'eiHTul,  it  will  throw  considerable  lif^dit  on  the  ^^^^^^^^^^^ 
|lfocesaes  curried  on  in  the  btoniach^  uud  lead  us  to  conclude,  it. 
that  the  food  undt^rgocs  two  changes  tn  it,  the  oue  preparn- 
tory  to  the  other,  und  that  it  is  the  last  of  these,  which  furais 
the  chyle. 

With  a  view  to  inve«tigate  still  farther  this  very  Interesting 
subject,  I  have  been  ted  to  exam  me  the  internal  structure  of 
the  stomachs  of  di Heron t  animals. 

In  this  inquiry  it  will  be  found,  that  the  same  subetance^  A  reftiUrgiv 
are  digested  by  stouiach*  varying  conbideraUy  from  each  )^r^^"u  ^m^ 
other,  and  many  oT  tlie^e  varieties  can  at  present  in  no  other  m*I». 
way  be  accounted  for,  than  by  referring  them  to  the  general 
princi pie,  whieh  pervades  the  structure  of  ainmals,  making 
ttietn  rati  into  oue  another  by  a  regular  teries  uf  tniinutii 


•  A^^d^d  fnmt  the  fhilos.  Trans,  for  1^07,  Patt  U^  p  ICO, 
^  Bee  our  lat^t  vgj. 


^angvi 


»MAC 


Three  iMIfefent 
»rructure%  in 
,  ilie  stomith  of 


rumiiunu. 


^et I  mode  nt 
cximining  the 
ftlom«rh,  to  nfi- 
eertaiJi  its 
fj|ftpe4nd 


iHi  dettr^Ts 

the  rifidiry  of 
its  fibres,  the 
i«Tene  of 
vhich  ukeft 
fhet  m  volun- 
tary muicltri. 


cliangM  of  form,  so  as  to  compose  otic  connected  chaiot 
from  which  we  derive  the  fullc?»t  evidence  of  the  power  and 
wisdom  of  their  Crtfitor. 

Tlie  stomachs  of  all  ruminating  animals  have  three  dif- 
ferent structures;  the  finst  of  these  h  cuticular;  the  second 
has  a  secreting  surface,  thrown  into  foldtt,  on  which  are  sceo 
the  oritices  of  glands;  and  the  third  i^  i>mooth  and  more  Jo 
licate  in  its  texture. 

In  the  following  account,  it  will  be  found  thut  three  Wiuitar 
structures  are  met  with  in  tlic  stomachs  af  cjuadru^ieds 
which  do  not  ruminate,  and  that  the  gradatiou  between  the 
motit  complejk  and  most  simple  stomachs  forms  a  uniformly 
connected  series,  of  greater  extent  than  has  been  hitherto 
supposed. 

To  complete  ilie  view  of  this*  subject  is  too  extensive  a 
pursuit  for  an  individual,  whose  professional  duties  occupy 
so  targe  a  portion  uf  his  time  as  mine  necessarily  do.  All 
that  can  be  expected  from  one  >o  circumstanced  is  to  give  a 
general  outline,  leaving  the  minuter  parts  to  be  filled  up  by 
tbose  who  have  more  leisure,  but  by  no  means  more  seal, 
for  studies  of  this  kind. 

As  the  object  of  the  present  inquiry  is  to  determine  with 
as  much  accuracy  as  p<:»shible  the  shape  the  stomach  pots 
on,  while  perforfning  its  functions  in  the  living  body,  and  the 
structure,  which  belongs  to  the  different  parts  of  its  internal 
mentbriioe,  it  became  necessary  to  consider  what  would  be 
the  best  mode  of  making  such  examinations.  It  was  found, 
that  rhe  stomach  ou^ht  not  to  be  in  a  distended  state  at  the 
time  of  the  aniTnaFs  death,  for  when  this  is  the  case,  the  air 
"irbich  is  let  loose,  or  even  the  shaking  of  the  contents^  elon- 
gates or  stretches  the  muscular  fibres,  so  as  to  enlarge  the 
cavity ^  and  give  it  a  form,  by  no  means  natural  to  it,  Tfai» 
partly  arises  from  the  weakness  of  the  muscular  fibres  them^ 
Selves;  hut  principally  from  the  effect  of  deal h  upon  tins 
organ,  which  destroys  the  rigidity  of  its  muscular  fibres,  so 
that  they  become  easily  elongated,  even  when  much  short* 
ened  at  the  time  death  takes  pla^e.  it  is  necessary  to  men?, 
tion  this  Circumstance,  as  it  ii|  the  reverse  of  what  tiappens 
in  the  voluntary  muscles,  which  ^re  generally  known  to  be- 
come rt^id  at  that  time,  and  it  apcounts  foj  th^  i^l  forns  of 

the 
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tht!  stomach  haviag  bet^u  much  less  fraqtieatly  noticed  than 
was  naturally  to  be  expected* 

To  come  at  the  real  form  of  the  stomiich,  it  must  be  teen  Should  be  ex 
recently  after  death,  before  it*  inutcies  have  been  disturbed ;  alter  dtanth, 
in  thi»  state  a  gentle  aiul  gmdual  didtenston  with  air  i>hows 
both   the  permaiieut  divisions  uf  iu  cavity,  if  there  be  any, 
in  the  best  poRbihie  maoner,  and  abo  auy  occasional  mntcu- 
lar  contractions,  tluit  are  employed  during  hfe. 

The  iotemal  merabrane  is  only  to  be  met  with  in  a  natural  ^'*  >nt«rn«l 
state  recently  after  death,  since  the  secretion  fruni  the  solf  ent  actcd*^  upofTit 
glandd  fre<|uent]y  actji  upon  it,  and  de^tru^ti  th^  surface,  and  ter«*«ath, 
the  slightest  degree  of  putre&ction»  wlricb  comes  on  very 
quickly  in  this*  cavity,  prevents  the  nicer  distinctiona  of  stnio-' 
tare  from  being  detect*^ • 

To  make  an  accurate  examination  of  the  diOcfrent  part^  6«^t  method 
of  this  membrane,  it  h  necessary,  tliM  ita  folds  should  be  tle^^^mli'^ 
extended,  and  the  mucus  commonly  ibund  ;Ldhenn||r  to  it  mesibmuc. 
removed;  which  is  most  readily  effected,  and  with  the  Iviuit 
disturbance,  by  inverting  the  stomach  and  gradually  di^ 
tending  it ;  and  in  this  state  only  can  the  relative  sitaattoo 
of  the  different  structures  be  ascertained  with  exactness. 

In  examining  ^touiuchb,  wtth  the  attention  directed  to  Odkfi  obtcuied 
all  the  circumstances  above  mentioned,  it  is  found,  tliat,  in  ^  wucus. 
ft  recent  s-tate,  the  intcrnul  membrane  is  often  completely 
obscured  by  inncus,  which  in  many  instances  is  inspissated^ 
and  puts  on  the  appearance  of  a  cuticular  tKJveringt  from 
which  it  is  with  difficulty  distittguished ;  in  others  it  resem- 
hies  a  fine  villnus  surface,  so  very  tenacious  is  its  nature; 
and  where  the  tnembraneis  irregular  it  adheres  with  unusual 
lirmnesa. 

The  internal  membrane  of  most  stomachs  is  found  to  be  Much  more 
considerably  more  extensive  than  any  of   the  other  coats,  gen«irriuln 
and  much  more  so  than  it  appears  to  be  on  a  snperficiaL  ex*  ibeoihcrcoati, 
itmination;  for  it  is  not  only  thrown  into  longitudinal  and 
transverse  folds,  but  is  subdivided  by  slight  tissures  into  a 
number  of  smtill  portions  varying  in  bliape  and  size  in  dii^ 
i^rent  parts  of  the  same  stomach,  but  generally  smallest 
liear  the  pylorus.     This  appearance  was  at  tirst  mistaken  for 
the  real  internal  structure  of  t^ie  membrane;  but  when  in* 
ipcrted  and  dntended^  so  as  to  be  put  upon  the  stretchy  sR 
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these  di9ap)>cifed*  and  it  became  very  tbin  nud  smooth. 
Til  is  is  Been  most  readily  in  the  human  stomsch,  and  in 
thf>!ie  ef  carnitroraus  Rmtnals. 

Such  distention  enables  o«  to  examine  the  mteroal  atruc- 
toSIJwhen"'^  tnre  of  partf,  but  lliis  is    not  to  lead  us  away  from  their 
orenlkuuded.  m(Mr9  natural  a|>peaniiice ;  since  the  functions  of  this  mem -* 
brane  could  no  more  go  on  were  it  unfolded  to  a  great  ex- 
tent, than  the  moscutar  actions  of  the  outer  coat,  in  an 
overstretched  rtate  of  it»  fibres. 
Hcutc  a  child      In  proof  of  this  observation ,  I  have  known  an  instance  of 
loo mucb*^"*^  a  child  three  years  old,  who,  being  left  alone  at  dinner,  ate 
60  larg^e  a  quantit)*  of  apple^piidding,  that  it  died,  which 
raised  suspicion  of  its  havin;^  hrvn  poisoned.     On  exami- 
nation   after  death,  the  whole  stomach  was  distended  to  ita 
utmost  extent,  and  rendered  quite  tense,  which  was  the  onl^i 
opparent  cause  of  the  chikl's  death, 

Mr,  Home  next  proceedii  to  describe  the  stomachs  of  a 
considerable  number  of  animals,  his  able  and  minute  ex* 
aRiimition  of  which  is  illustrated  by  several  excellently  en^^ 
graTcd  plates;  after  which  he  gives  the  following  general 
observations. 

In  the  stomachs  of  mminntlng  animals,  the  processes  the 
food  undergoes  before  it  is  converted  into  chyle  are  mora 
complex  than  in  any  others.  It  is  cropped  from  the  ground 
by  the  fore  teeth,  then  passes  into  the  pauneh,  where  it  ia 
mixed  with  the  food  in  that  cavity;  and  it  is  deserving  of., 
remark,  that  a  certain  portion  is  always  retained  there;  for 
aJthoagh  a  bitllock  is  frequently  kept  without  food  seven 
days  before  it  is  killed,  the  paunch  is  always  found  more 
than  half  full ;  and  as  the  motion  in  that  cavity  is  known  to 
be  rotatory  by  the  air  balls  found  there  bein^  all  spherical  or 
oval  with  the  hairs  Jaid  in  the  same  direction,  the  contents 
must  be  intimately  mixed  toi^ther;  the  food  is  also  acted 
on  by  the  secretions  belonging  to  the  first  and  second  cavi» 
ties;  for  although  tliey  are  lined  with  a  cuticle,  they  have 
•ecretion«  peculiar  to  them*  In  the  Mcond  cavity  these  ap» 
pear  to  be  conveyed  through  the  papillae,  nhich  in  the  deer 
are  conical ;  and  when  examined  by  a  lens  the  fo'.ns  of  which 
is  i  an  inch,  they  are  found  to  have  three  distinct  orifices,  and 
Abatjiait  of  each  papilla  uext  the  point  is  semitraaspareot. 
".;    ■  Thes^ 


Proeest  of  d^ 
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T^ljesc  secrcti<in9  are  iscertnioed  by  Dr,  Steireti«t*9  expeiP 
m^uts  to  htive  &  BoHeat  power  in  a  ftligbt  degree*  9tnr« 
vegetable  substances  coQlained  in  tubes  were  diiiiolvcd  ia 
the  pauucb  of  ti  nheep*. 

The  food  thus  mi  led  Is  returned  iuto  the  mouth,  where  Second  < 
it  is  masticated  by  the  landing  teeth;  it  i$  then  conveyed 
into  the  third  cavity,  ir»  which  it  would  oppear  from  the 
gii»t  t^t  loose*  thkit  ft  decomposition  takes  phicey  ttnd 
thence  it  is  received  ioto  the  upper  portion  of  the  fouTtb 
ciifity. 

The  ehnnges  which  are  produced  oa  the  food  In  the  first  Th«4^ttft. 
three  cavities  are  only  such  ms  are  preparatory  to  dif^tioa*  ^^^*** 
and  it  is  in  the  fourth  alone  this  process  is  carried  on.     Id  tioa« 
the  plicated  portion  the  food  is  acted  on  by  the  seoretion  of 
the  solvent  glunds;  and  in  this  portion  of  the  cavity  of  the 
deer*»  stomiich  smuU  orifices  are  seen  in  the  internal  meoi- 
brane  leading  to  cavities»  the  size  of  a  pin*s  head,  which  I 
contiider  to  be  the  openings  of  these  glands,  ^ince  they  bear  Fomwii^w  i 
some  resemblance  to  those  of  other  stomachs.     In  the  lower  pi^t^     ?- 
portion  the  formatiou  of  cbyte  Is  completed,  iowtt  pottiaa. 

In  binJiJ  with  j^rzzarda  the  food  goes  thrt*ut^h  verisimilar  Birds  viili» 
changes;  it  m  \i\cked  up  by  the  bill,  which  in  smaller  birds ****•• 
separatt^  the  husk  frotn  the  seed,  it  then  iiasses  into  the 
crop,  where  it  is  acted  oa  by  the  secretions  of  that  cavity, 
alter  which  it  is  received  into  the  gizzard,  to  undergo  the 
tame  change  produced  by  the  grinding  teetli  of  the  rumv* 
nants ;  the  secretion  of  the  solvent  {>tarids  is  tlien  poured 
upon  it,  acting  upon  the  nutritious  part  before  it  is  spread 
t>pon  the  glandular  structure  at  the  orifice  of  the  gizzard,  to 
which  laat  situation  it  is  formed  into  chyle. 

In  the  whale  tribe,  the  lirbt  cavity,  although  lined  with  ^Hale  tribe« 
a  cuticle,  has  secretions  pecuhar  to  it,  and  therefore  cor- 
feipouds  with  the  tirst  and  second  of  the  ruminants,  and 
arith  thecropaof  birds  with  gizzarda;  it  answers  howcrer  a 

f  HiiitfiafU  Ph^ologica  inauf^ralit  de  MifH4fiitorum  coafocltMie,  AV' 
tfirt  £dw4fdo  Stev«n»,  E^inb.  1777* 

t  Mr  Davy  and  Vff.  W.  Br^nde  exammed  t\m  ga5,  and  found  it  to  b*  J^Jottht  for- 
laftammabk,  uoci  nut  to  conuta  carbonic  acid ;  wblcti  c*l3it»li£h«&  adif-  oifntiiive  pnS' 
pce  Htvfce|i  thii  protw^  and  fermcntitwjj.  c«w. 

farther 
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forthfr  purpose,  by  disfiolving  if»  cootctits   sufficiciitly  fo 
pre^rent  the  nece&wly  of  riimiuution,  or  llie  ww  of  ^  gt^jsard^j 
Tbc  second  cavity  perfonps  .tht;  siime  office  bci  the  plicateft  i 
portion  of  the  fourth  cavity  of  the  ruaiioantt  and  the  fourth  ] 
is  that  in  which  tJie  diyle  is  foriafd.     This  complex  &truc«' 
lure  of  tlie  stomach  tu  tlie. whale  t/ibe,  although  it  ^ves  it 
an  appearance  of  gre<it  stmUurity  to  that  of  the  rufuinunt* 
ii  not  at  all  formed  on  the  «auie  princiiilc,  &iuc(!  the  wU 
ditional  cavities  in  the  rumiuaut  aril  to  prepare  lite  food  fof 
the  process  of  dig^tion;  while  in  the  whale  tribe  no  ktii;l| 
preparation  is  reKjuired ;  but  as  the  duiivsi  lUey  feed  upon  are  I 
swallowed  whole»  and  have  large  ^hsirp  hones  which  would 
injure  any  surface  not  defended  by  cuticle^  a  re«ervo*r  b^ 
came  uitcessaiy,  in  which  tliey  may  be  dissolved  aiid  coiv 
vetted  into   nourishment,   without  retarrhn^  the  dip^eatioci, 
of  the  soft  parts.     The  very  narrow  comtniintculion  bciv\ 
the  secondi  third,  and  fourth  cavities,  reieuiM^  ti>e  0(peti« 
ing  between  the  cardiac  and  pyloric  portioti  in  ^lies« 

The  stomachs  of  thiii  tribe  of  auimaU  are  therefore  iowl 
troduced  here,  as  being  liext  in  9rder  with  respect  in 
the  complexity  of  parts  and  havinjr  by  the  division  of  tfeem 
led  me  to  the  preiient  investigation,  although  it  is  by  na 
tl*eir  proper  place,  with  respect  to  their  mode  of  diir 
in* 

The  animals,  nearest  allied  to  the  rumiimuta  in  their  ni« 
of  digc«tion«  are  those  which,  like  ihem,  retitin  a  portion  < 
food  in  the  carriiac  extremity  of  the  stomachi  tlmt  it  may 
vudergo  a  change*  before  it  is  submitted  to  tjie  action  of 
the  solvent  liquor;  and  when  so  hard  ^b  to  reiser  it  neceait 
sary,  return  it  again  into  the  mouth,  to  be  masticated  ^1 
second  time. 

The  hare  and  ndibit  are  of  this  kmd  ;  the  cardiac  portion 
of  the  stomach  is  oevef  completely  emptied,  and  they  occa** 
aonally  ruminate.  In  proof  of  both  these  §&cU,  a  rabbitg 
wliich  had  been  seven  days  without  food,  died,  and  the  car* 
diac  portion  of  tlie  stomach  was  found  to  contain  mOreJ 
than  half  of  its  usual  cjuantity  of  contents:  they  wer^ 
rather  softer  than  common,  and  a  number,  amounting  to 
50  or  60  of  distinctly  formed  pellets,  the  aiie  of  shot,  were 
collected  together  in  the  cardiac  extremity,  immediiitely« 

below 
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btlow  the  cEsop!»agu3.  These  coiild  not  have  been  fotixr^ 
at  the  time  of  eattu^^  smce  in  seven  days  the  ^ctiou  of  th^ 
ttomach  woold  have  dei^troyed  their  almpe.  They  tDiut 
therefore  have  aci|uiii'(l  it  by  the  aulmal  chewing  the  cud. 

This  second  chi-ss  of  rumiuunts  have  no  cuticular  liniog  fhm  difier- 
to  their  btoniachs,  which  may  ariDe  from  their  beln^  mor^  ^^^^  ^^m  t^ 
cautious  feeders  than  the  others,  so  that  they  are  not  liable  "^  """'^ai*"** 
to  receive  into  the  »loniaeb  any  thing  which  can  injure  its 
internal  membrane.     AU  that  portion  of  the  stomach,  ^bich 
corresponds  with  the  first  cavity  in  the  true  ruminant,  ha# 
one  uniform  structure^  and  is  covered  with  a  viscid  mucus* 
but  beyond  this  there  are  orifices,  which  I  believe  belong  I9 
solvent  glands  of  a  very  small  size;  and  toward  the  pylorus^ 
i|te  glandular  appearance  is^  of  a  difilrent  kind ;  so  t]»atia 
these  frtoniachs  tfie  cliauges  the  food  goes  through  correspoiu), 
very  closely  with  those  it  undergoes  in  rutaiuants. 

The  next  order  of  onimala  with  respect  to  digestion  con-  Bearer  aqi 
lists  of  the  beaver  and  donnoose.     These,  both  in  theafaape  «*o»"^**»"*- 
and  general  appearance  of  the  atomach,  as  well  as  of  fH« 
teeth,  bear  a  close  aflinity  to  the  hare ;  but  they  have  a  glan- 
dular structure  peruliar  to  therni  which  seems  to  correspond 
with  tiie  solvent  glands  of  otiier  aniroaU;  and  a»  the  dor- 
mouie  empties  its  stomach  completely,  there  is  reason  to  be» 
Iteve,  that  the  beaver  does  so  likewise,  and  that  neither  of 
iheoi  ruminates,  since  the  regurgitation  of  the  food  would  bt  Probibfydo 
attended  with  difficulty  from  the  situation  of  these  glandular  ^^^  ^ uminat©. 
structores;    and  it  is  probable,  as  they  do  not  ruminate,  ^j 

the  increased  secretion  of  a  solvent  liquor  renders  it  unao- 
eeiaary. 

Tbe  changes  the  food  undergoes  in  these  stomachs  aril  Link  between 
•nly  two;  it  is  acted  upon  by  the  secretion  from  the  solvent  ^d'^*^*cii^ 
glands,  and  afterward  converted  into  chyle  by  the  secretion  ri>u», 
of  those  near  the  pylorus*    This  is  a  less  complex  process 
tfian  in  many  of  the  stomachs  not  yet  taken  /lotice  of,  an() 
13  exactly  similar  to  what  takes  place  in  carnivorous  animals; 
it  may  therefort*  be  considered  as  a  connecting  link  between 
the  raminating  and  carnivorous  stomachs. 

After  these,  winch  form  a  regular  series  from  the  mml-  Water nt* 
fiantSj  are  the  stomas: hs  with  cuticular  reservoirs,  in  which 
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the  food 


CooiiBO*  rat 
aa4  mouse* 


macemted,  before  it  is  submitted  to  the  procepi 
©f  digestion.  Animals  of  this  kind  are  the  wuter  rat,  in 
which  there  is  a  permatient  division  between  tlie  cuiicuW 
cavity  and  the  digestive  part  of  the  stomach;  theconiaion 
Tat  and  the  mouse*  in  which  there  is  only  a  muscular  one. 
The  cuticubr  lining  is  thick  aqd  iinper\nou8;  beyond  it  is  a 
gldndutar  part,  that  fcerrett?*  a  mucuB  found  tiflSierini^  to  itsi 
surface;  and  farther  on  are  ohtrces,  which  appear  to  belong 
to  the  solvent  glands.  These  animals  do  not  ruminate,  and 
there  is  a  kind  of  provision  in  nature  to  prevent  regurgita^ 
tion  of  the  food,  \\'hcn  kept  without  food  for  !.evenil  da^a 
they  completely  empty  their  stomach's, 
If  crf«  tnd  tss.  T|ie  horse  and  the  a&s,  altboagh  animals  in  allothcr  re- 
spects different,  cojrespond  so  very  closely  in  the  utrnctiire  of 
their  stomachs  with  the  rat  and  mouse,  that  their  stomachs 
mutt  be  considered  of  the  same  kind. 

In  these  the  food  ts  rendered  easy  of  iolution  by  re- 
maiDingiii  the  c^iticular  rt'senroirs;  it  is  then  acted  on  by 
the  solvent  liquor»  and  in  the  pyloric  portiun  converted  into 
chyle. 

The  stomach  of  the  kangiiroo,  from  the  pecuharities  of 
its  f«truclure,  fonns  an  mtermediale  Jink  between  the  stor 
machs  of  animals  which  occai>ionully  ruminate,  those  which 
have  a  cuticular  reservoir,  and  a  third  kiud  not  yet  noticedt 
with  procesfies  or  pouches  at  their  cajrdiac  extremity,  the  in- 
ternal membrane  of  which  id  more  or  les^  glandulnr.  The 
kanguroo  is  found  to  ruminate,  when  fed  on  bard  food. 
This  was  observed  by  Sir  Joseph  Banks,  who  had  several  of 
these  animals  in  his  possession^  and  frequently  amused  him*- 
ielf  ia  observing  their  habila.  It  h  not  however  their  con* 
ttant  practice^  since  those  kept  in  Exeter  Change  have  not 
been  detected  in  that  act.  This  occasional  rmnination  con- 
nects the  kanguroo  with  the  ruminant.  The  stomach  hav- 
ing a  portion  of  its  surface  covered  by  cuticle,  renders  it 
simitar  to  those  with  cuticular  reservoirs  ^  and  tlie  s^iall  pro- 
cess from  the  eardia  gives  it  jthe  third  distinctive  character; 
indeed  it  is  so  small|  that  it  would  appear  placed  ther%  fQ| 
no  other  purpose. 

The  kangaroo's  stomach  is  occasionally  divided  into  i^ 
|Ttftter  number  of  portions  than  any  other,  since  every  part 
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of  it,  like  a  portion  of  intestine,  ciari  be  cootracted  scpamtely ;  r<'»*et  num- 
and  when  it"*  len^h,  rocI  the  tliinneas  of  its  caats  are  const*  '  P^r  ^» 
dereJ,  thU  acrion  becomes  ntfcesioiry  to  propel  the  food  froia 
VRe  extremity  to  the  other.  Such  a  anicture  of  itomach 
tnakeA  re^ir(ritation  of  its  contents  into  the  mouth  very  ea^ 
fiily  performed.  The  fooil  in  this  stomach  goes  lluough  se- 
veral prepuratory  processes ;  it  i*  maccntted  in  the  cuticuUr 
portion;  it  has  the  accretion  from  the  pouch  at  the  cmidia 
mixed  with  it;  and  i a  occasional ly  ruminated.  Thus  pre- 
pared, it  is  acted  on  by  tht*  secretion  of  tha  solvent  glaiid^^ 
which  probably  are  those  met  witli  in  clusters  in  the  course 
of  the  longitudinal  bands,  and  afterward  converted  by  the 
secretion!)  near  the  pylorus  into  chyle. 

The  animals,  whose  stomachs  Wve  processes  or  pouches  AnlmtU  with 
at  their  cardiac  extremity,  are  the  katiguroo,  hog,  pecari*  JJJ^*^?* ''^ 
hippopotamus,  and  eU'phuiit. 

The  pecari*s  stomach  bears  |he  nearest  ref^emblance  to  Tecari. 
those  with  cuticular  reservoirs,  having  a  portion  of  its  surface 
lined  with  cuticle^   but  it  only  extends  to  a  small  distance 
from  the  termination  of  the  cKsophu^us,  and  i%  not  cootlnued 
over  any  part  of  the  great  curvature. 

The  hippo|>otamU5*s  stomaili  I  have  never  seen,  and  Dau-  HippopoCsaMi] 
bcntoji's  description  and  engravings  are  taken  from  that  of 
a  fstus;  so  that  t!*e  structure  of  its  minute  parts  is  imper- 
fectly known  ;  but  there  is  no  doubt  of  there  being  a  large 
pouch  on  each  side  of  the  cardiac  portion,  and  there  is  rea- 
son to  believe,  that  no  part  off  the  cavity  of  the  «itoaiacb  is 
lined  with  cuticle. 

The  elephant's  stomach  is  the  most  simple  of  tliis  kind.  Elephant* 
It  has  no  cuticukr  lining;  the  elongation  at  the  eardia  ii 
only  a  continuation  of  the  general  cavity,  distingu itched  from 
it  by  the  membranous  septa ;  and  the  broad  one  may  act  aa 
a  valve,  and  occasionally  preclude  the  food  from  passing.     .. 

In  these  stomachs  the  pouches  at  the  eardia  can  only  be 
connected  with  the  preparation  of  the  food,  softening  it  by 
means  of  their  secretiouti,  or  retaiiiiug  it  within  their  cavi- 
ties; the  other  glandular  structures  are  similar  to  those  in  tlie 
ass  and  rat,  only  more  con-^picuoui. 

It  is  deserving  of  remark,  that  the  internal  structure  of  In  phyiiforou* 
the  stomachs  fitted  for  digesting  vegetable  substances,  cor-  *"'"**^* '^'^ 
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fCTponds  ifiiich  lew^ith  the  kind  nf  teeth,  titan  it  has  1 
generally  suppoBed  to  do.  The  animals  Vfhh  chtssel  te^tl 
have  no  uniforinity  in  the  structure  ofthtir  stomacha;  the 
of  the  beaver  and  dormouse  h^^iii^  «r  one  kind  ;  t!ie  hare*^ 
auod  rabbit's  of  another;  the  5quirrel*s  of  a  third,  resembling 
that  of  the  monlccT  ;  the  guinea  jii^'a  of  a  fourth,  difTennj 
from  that  of  the  ^utrrel,  in  there  heinfj  a  greater  dispropoiJ 
iJoti  between  the  thickness  of  the  coats  of  the  cardiac  and 
pyloric  pottiohs ;  the  rat  tribe  of  a  fifth,  which  resetnblc 
the  stomach  of  the  horse  and  asd,  animals  whose  teeth  havi 
a  very  different  form. 

On  the  other  haridf  all  the  ruminants  with  horns  have  oncj 
structure  of  stomach ;  all  those  with  fi^htinj^  teet!»  another,^ 
us  has  been  observed  in  a  former  paper;  also  all  the  aiiimalgj 
with  projecting  tusks  have  the  potiche§  at  the  cardia,  whicB 
appear  to  be  peculiar  to  them,  although  there  is  no  connec^l 
tion  we  yet  know  of  between  these  weapons  of  defence  anrf 
the  stomach. 

As  the  elephant's  grinding  teeth  are  the  best  fitted  for 
preparing'  vegetable  food  for  digestion*  so  the  stomach  in  li 
structure  approaches  nearer  to  flmse  of  carnivorous  ani-^ 
mals. 

The  <itomachs  of  which  the  s  true  hi  re  has  been  hithertol^ 
considered  belong  to  animals  tliat  feed  on  vegetables,  and 
chiefly  on  the  leaves,  rooLs,  and  branches  of  plants.     In  th^ 
gradation  towards  carnivorous  stomachs,  we  are  next  to  tak^ 
notice  of  those  that  belong;  to  animals  whose  principal  fo 
is  the  firuits  of  trees,  which  appear  to  require  less  preparation 
for  the  process  of  digestion ;  of  this  kind  are  the  stomachs  ol 
the  squirrel  and  monkey.     These  in  their  ^jeneral  appear<iq 
attce  resemble  very  closely  the  human  stomach ;  at  least  th^ 
f^w  opportunities,  which  Imve  occurred  to  me  of  examininj*J 
them,  have  not  enabled  tat  to  detect  any  circumstances  in^ 
which  they  differ. 

The  human  stomach  appears  to  be  the  uniting  link  be- 
tween those  that  are  fitted  only  to  divest  vegetable  sul 
stances,  and  those  that  are  entirely  carnivorous ;  and  yet  wrf 
find  in  its  internal  structure  it  is  in  fvery  material  respe 
•imilar  to  those  of  the  monkey  and  squirrel,  which  only  di-» 
l^i  vegetable  prodactioASi  and  also  equally  silhitar  to  thoste 

of 
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csf  cArtiivoroue  antmak.  From  this  it  would  appeifi  tftift 
tniiTiy  pmrls  of  vegetabltfs  are  as  easily  digested  a»  aaimsA 
ftubstances,  and  require  the  surae  organs  for  thai  purport; 
but  others  a'^^aim  requii-e  a  particnlar  preparation,  without 
which  th<*y  cannot  be  converted  into  chyle;  of  these  last 
the  priuc-ipal  are  the  grasses,  which  the  human  stomach  ia  G^a•»«notd^ 
^lJHble  to  dig»^«t.  gcsublebyil. 

The  human  stomach  is  divided  into  a  cardiac  and  pyloric  DWided  Lnio 
portion^  by  a  muscular  coutraction  similar  to  those  of  other  ^^ 
animals;  and  us  this  circumstance  has  not  before  been  taken 
nottce  of*  it  may  be  necessary  to  be  more  particular  in   de- 
scribing  it 

The  first  instance*  in  which  this  muscular  contraction  was  Fir«t i 
obseri'ed  in  the  human  stomach,  wpis  in  a  woman,  who  died  o^^i'**^* 
IQ  conaequetice  of  being  burnt.   She  had  been  unable  to  take 
flinch  nourishment  for  several  days  previous  to  her  death* 
The  stomach  was  found  empty,  and  was  taken  out  of  the  ' 

body  at  a  very  early  period  after  death.  It  was  carefully  hi- 
▼erted  to  expose  its  iutcmal  surface,  and  gently  distended 
with  air.  The  appearance  it  put  on  has  been  already  de- 
iftcribed.  Tlie  contraction  was  no  permanent,  that  after  the 
stomach  had  been  kept  in  water  for  several  days  in  an  in- 
verted state,  and  at  diifereut  times  distended  with  aiff  the 
appearance  was  not  altogether  destroyed. 

Since  that  time  I  have  taken  every  opportunity  of  exa*  Gtoecil : 
mining  the  humun  stomach  recently  after  Jeatb,  and  dnd 
that  this  contiuctian  rn  a  (greater  or  less  de^ee  is  very  gene- 
rally met  with.     The  appearance  which  it  puts  on  iraries^butTarksi^ 
•ometlmts  it  resembles  that  of  the  ass,  so  that  thi«  efFoct  is  *PP**'**®*- 
Dot  produced  by  a  particular  band  of  muscular  fibres,  but 
arises  from  the  muscular  coat  in  the  middle  portion  of  th€ 
stomach  bein^  thrown  into  action :  and  this  for  a  greater  Of 
less  extent,  according  to  circumstances*     W^ien  this  part  of 
thetiitouiach  is  examined  by  d inflection,  the  muscular  fibres 
tre  not  to  be  distinguished  from  the  rest. 

If  the  body  be  examined  ao  htte  as  24  hours  afler  deaths  Setdon obf«rfb> 

tt)i$  appearance  is  rarely  met  with,  which  accounta  for  iU  not  *^^®  ^*  ^^^^ 
,      .       t    „        ,  »     1  .  after  death, 

having  bexore  been  particuhirly  noticed. 

Pornuilt  fi>und  a  contraction  somewhat  similar  in  a  lioti's  LiooVitoroacli 

•txjmachi  which  appeared  to  bim  extraordinary,  as  it  wa>  s^niiiar. 

only 
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©oTjr  met  with  in  oae  instance  ont  of  four,  that  were  ^xnmine 
He  gives  a  drawing  of  the  appearance,  but  make»  no  cou 
ments  on  the  cause  of  the  contractian  ^. 

Finding  this  contraction  was  met  with,  when  the  humoa' 
^  atomach  ivaj  nrarl^r  empty,  I  endeavoured  to  produce  it  ii^ 
the  cat,  by  having  the  atoniach  emptied  br  means  of  aa 
emetic  a  short  time  Kffore  the  animal's  death.  This  did  nol 
however  sueceiK] ;  for  althou:^h  in  the  contracted  state  the 
Ime  between  the  cardiac  and  pyloric  portions  was  very  di»- 
tinctv  diid  the  last  more  contractetl  than  the  former,  yet 
upon  difttendiug  the  ^tomach  with  air^*  the  middle  port^H 
tbepro*  relaiced  fquuHy  with  the  rtft.  The  contraction  at  this  part 
u  therefore  only  to  be  seen,  when  these  fibres  have  acted  in- 
dependently of  the  others;  which  takes  place  while  the  fuuo* 
tioxia  of  the  stomach  are  going  on,  but  cannot  be  artificially 
prodiiretl. 

In  examinins^  the  stomacli  of  a  dog  in  a  contracted  state, 
mad  afterward  wiien  it  was  distended,  the  line  between  the 
two  portions  could  be  distinctly  perceived,  even  after  the 
contraction  was  destroyed,  by  the  longitnJiuul  folds  of  the 
internal  membrane  of  the  pyloric  poiLoii  all  terminating 
there, 
food  diwoVed  That  the  i'ood  ts  dissolved  in  the  cardiac  portion  of  the 
in  the  cardiac  human  stomach,  is  proved  by  this  part  only  being  found 
digi  hted  after  death  ;  the  intttancesof  which  are  sufficitfiitly 
»umerou5»  to  require  no  addition  beiug  made  to  them.  1  hia 
could  not  take  place  unless  the  solvent  liquor  waa  deposited 
there.  Mr.  Hunter  goes  so  far  as  to  say,  in  his  paper  on 
this  suliject,  *'  there  are  few  dead  bodies  in  which  the  ato- 
mach at  its  great  end  is  not  in  some  degree  digested.** 

•  htk  conformation  dii  »cntric«le  «toit  panlculitir^,  ct  bi«n  dlS^rent  ra 
c«  sujei  de  cdir,  que  nutu  avon»  uouvijs  aux  ftutrct  lions,  que  notit 
avotu  iltft>equc»,  oa  te  V4«iitr.ciii«  ^loit  {bemblable  A  celm  dcs  chien^  d 
4es  chai»^  ayani  un  igiid  am^>le  ct  laige  vers  l*oriticc  suptirieur  qui  alloie 
toujour;^  en  ^'arecissa at  vers  Ic  pj^ lore;  maii  celui  ci  avoit  Ic  fond  so- 
pai^  cu  deux,  en  qtielque  fa^on  commt^  [&  animaux  qui  rumineDU 
Ce  forrue  |nuiiciili<  re  du  veiitnculc  n*itoit  qu*vn  un  ^Jtii  dei  quitrc  ahi- 
ED4UX  de  cciir  t9{H!Te  que  nou«  UYOUS  ditsequH,  ^^ftvoir  dcox  lions  at 
deux  Itinines 

^ittmire*  pmur  xrrrir  a  VlJitUire  NaiurtUt  it9  Animaux^  drmsi*  por 
M.  PcTuult,  Fol  £d,  167G. 


foniMi^ 


stiiucTVRi  Ai?D  crncx  of  the  stomach*  ly 

Thai  tUc  chyle  ts  tiot  formed  ibere^  and  also  that  it  is  com-  but  the  chyle 
pieiely  formed  before  the  foud  pai^&es  tbraugh  the  pylorus,  m  ^^^^^^  ^^^ 
proved  by  the  n^ult  of  some  experiments  of  Mr,  Hunter's, 
made  upon  dogs  in  the  year  l76o  ;  and  as  they  were  instituted 
for  a  very  ditfereiit  purpose, — that  of  determining  whether  tho 
gitiitric  juice  is  acid  or  alkaliue^ — ^the  results  were  detailed 
without  any  possible  bias. 

Theitomachuf  seven  dogs  were  examined  immediately  Dogi  exunliK  * 
after  death,  which   took  place  while  digestion*  was  going  on  ;  f?  ''^  ^'' 
and  among  other  obscrvutiuns  ttie  fullowiog  appear  among  Mr« 
Hunter's  notes  made  at  the  time : 

"  In  all  the  dogs  the  fi>od  was  least  dissolved,  or  even 
*'  mixed,  towards  the  great  end  of  the  stomach,  but  becams 
•*  more  and  more  so  towards  the  pylorus ;  and  just  within  the 
"  pylorus  it  was  mixed  with  a  whitish  Amd  like  cream,  which 
•*  was  also  found  in  the  duodenum/' 

lie  afterward  adds;  "  U  h  plain,  that  digestion  is  com- 
'*  pleted  in  the  stomach,  as  none  of  the  crude  food  is  found 
*'  beyond  that  cavity;  and  even  within  the  pylorus  there  is  the 

same  white  fluid,  that  is  met  with  tn  the  duodenum/' 

From  the  result  of  these  experiments,  as  well  as  from  the  Ghindjithaife- 
analogy  of  other  animals,  it  is  reasonable  to  believe,  that  the  aretes  die  lol* 
glands  situate  at  the  termination  of  the  cuticular  lining  qf  the  ^^* 

tesophagus,  which  have  been  described,  secrete  the  solvent 
liquor,  which  is  occasionally  poured  on  the  food,  so  as  to  bo 
intimately  mixed  with  it  before  it  is  removed  from  the  cardiac 
[portion:  and  the  muscular  contraction  retains  it  there|  till 
I  this  takes  place* 

Such  contraction  being  occasionally  required  in  the  sto*  Currature  of 

mach,  accounts  for  its  being  more  or  less  bent  upon  itself,  thefiomtch 

,  aiccouQicd  for« 

rhich  renders  it  more  readily  divided  info  two  portions  by  the 

J  action  of  the  muscular  fibres  at  that  part  where  the  angle  b 

'  fcrmed. 

It  accounts  for  men  occasttonaliy  ruminating,  a  process,  Meo  occwion* 

which,  without  such  »  contraction,  could  hardly  take  place,  *^^  ruminate* 

That  some  men  ruminate,  the  accounts  of  authors  are  sufli<^ 

ciently  explicit  to  put  beyond  all  doubt ;  particularly  the  iti* 

stances  collected  by  Peyer  from  Fabriciusoi  Aquapendcntt  and 

•chars,  as  well  as  from  hts  contemporaries^  iu  all  six  or  seven 

Vol*  XX.**MAy,  iW%.  Q  instances. 
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The  content* 
not  due  harmed 
by  the  first  ef- 
fect of  «yi  eme- 
tic. 


Crimp  of  the 
HoBiAcH. 


Iniigcstbn. 


instance?.    Of  ihesc,  two  were  examined  aftr r  <Jeath.    In  on»  ] 
of  ikcm  the  ctsophagus  was  uousuttUy  muscalar,  but  nothing 
parttctjlar  was  met  with  in  the  Btomcich :  in  the  other,  nothing 
is  Nil  J  o(  the  cpsophagnSy  but  the  internal  surface  of  the  itn 
roach  was  very  rough. 

The  fiict,  however,  does  not  rest  on  these  aulbonUei^  »nc 
a  case  of  this  kind  has  come  within  my  own  observation. 

Tiic  instance  to  which  I  allude,  is  a  maiv  19  years  of  age> 
blind,  and  an  ideot  from  hi&  births  who  it  now  alive,  lie  i» 
very  ravenout,  and  they  are  oblii^d  ro  restrict  him  in  fbe 
quantity  of  bis  food,  since,  if  he  tMt%  too  much,  it  diMinlers  bi» 
biMPaU*  Fluid  food  does  not  renmin  on  hi^^tomach^  but  come 
tap  a^in.  He  swallows  hh  dinner,  which  consists  of  a  i>onnd 
aJiJ  a  half  of  meat  and  vegetables,  in  two  minutes,  and  iti 
about  a  quarter  of  an  hour  be  bci^n%  to  chew  the  cud.  I 
once  present  on  tins  occasion.  The  morsel  i»  brought  up  from^ 
ike  stonrmch  with  apparently  a  very  slight  effort,  and  the  mus« 
clcs  of  the  throat  are  seen  in  action  whdn  rt  comes  into  the 
mouth ;  he  chews  it  three  or  four  times,  ami  ewaHows  it ; 
there  is  tiien  a  pause,  and  another  inoi?scl  is  brought  up.  Tbi<c 
process  is  continued  far  half  »n  h^itir,  and  he  appears  to  be 
more  quiet  at  that  lime  than  at  any  other.  Whether  the  re* 
gurgitaUoo  of  the  food  is  voluntary  or  involuntary  canoot  be 
ascertaiiied,  the  man  being  too  dfficIeDt  in  undontandingi  to 
give  any  information  on  the  subject. 

This  contraction  of  the  stomach  also  explainii  the  circum- 
stance of  its  contents  not  being  completely  discharged,  by  th^ 
firs  I  effect  of  an  emetic,  which  only  empties  ttic  cai-diac  por- 
tioa:  the  contraction  preventing  the  pyloric  portion  frum  be- 
ing i;mptjed  (ill  thif  violence  of  the  strarning  ceases,  at  which. 
time  relaxation  takes  place. 

Je  may  also  enable  us  to  account  for  many  symptoms  that 
occur  in  the  diseases  of  this  oi^an,  particularly  the  violent 
r ramps,  to  which  it  ts  liable ;  as  from  the  situation  of  the  paiti 
they  ptobubly  arise  from  preternatural  Contractions  of  thests 
muscuUr  iihres.  On  the  other  hand,  the  indij^stion  met 
with  in  debilitated  stomaclis  may  proceed  from  this  part  hav- 
ing lost  m  proper  degree  of  actiorip  anti  therefore  the  food  is- 
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ffot  retaloed  in  ft  so  as  to  U*  acted  on  by  the  di0erent  secre- 
tions. 

This  however  is  not  the  place  !o  enter  into  these  suhjects  ; 
the  ohject  of  the  present  investigation  has  been  to  collect 
facts  in  comparative  anatomy,  thut  rns^y  throw  liphtuponthe 
conversion  of  the  food  into  chyle,  and  to  abstain  as  much  as 
possiUe  from  all  matters  of  opinion; — ^no  easy  forbearance  In 
going  over  gn>und,  that  has  given  rise  to  so  many  theories,  and 
which  the  raJnfi  cannot  contemplate,  without  formm^  a  variety 
of  conjectures* 

The  Jitomach  of  the  truly  carnivorous  quadrtiped  appears  Truly  cafnivo« 
to  be  made  tip  of  the  same  parts  as  the  human*     In  the  lynx,  reicmble  the 
the  different  structures  are  more  strongly  marked,  the  solvent  *iunian. 
glands  are  more  conspicuous,  the  pyloric  portion  is  mure  bent,  Tbelynx, 
which  renders  the  division  between  it  and  the  cardiac  more 
distinct)  the  muscular  coals  of  the  pyloric  portion  are  much 
stronger,  and  on  its  internal  iturface  glands  ar«  very  obvious, 
which  aro  not  to  be  observf  d  in  the  human. 

he  stomachs  of  some  carnivorous  animals  have  glandular  P'ficuitiritiei  ia 
ctures  peculiar  to  them;  thei^e  are  in  the  pyloric  portion; 
tberc  are  also  similar  glands  rn  the  stomachs  of  some  grami- 
nivorous animals,  as  has  been  alreudy  exphiined.  The  follow- 
ing may  be  mentioned  as  instances  ofihi?  kind, 

in  the  lynx,  a  glandular  lone  lurrounds  the  orifice  of  the  ^y"** 
pylorus* 

In  the  mole,  there  is  a  similar  zone.  Mole, 

In  the  stoat,  and  armadillo,  there  is  a  glandular  structure  ^*^^  Andtr- 
.  ,  znadUlo* 

near  the  pylorus. 

In  the  sea  otter,  there  is  a  glandular  structure  extending  ^^*  otter. 
from  the  pyloric  portion  into  the  duoilenum,  described  la  a 
former  paper. 

In  tracing  the  gradation  from  carnivorous  quadrupeds  to  Gndation 
birds  of  pr«y,  it  would  have  been  natural  to  expect,  that  the  rouTb^JIu^'i^ 
bat,  which  has  wings,  and  lives  on  animal  food,  should  form  bird^of  ptej. 
an  intermediate  link :  this,  however,  is  not  the  case ;  the  sto-  Long  •»"»* 
mach  of  the  long-eared  bat  resembles  those  of  small  carnivo- 
rou3  quadrupeds;   thai  of  the  vampyro  bat,  which  will   be  Vunpfre. 
found  to  live  on  vegetables,  has  more  the  appearance  of  ati 
uiCeitine,   and   may,   from   its  furm,   be   misuken   for   the 
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cscntn  and  colon ;  in  this  respect  it  approaches  the  kauguroo^ 
and  still  more  closely,  the  kanguroo  rat ;  its  cardiac  portion 
is  shorter,  and  its  pyloric  longer,  than  in  the  stomach  of  that 
animal,  and  there  is  no  valvular  structure  at  the  orifice  of  the 
cardia. 
Omithorin-  1^^  ^^ly  real  link  between  the  stomachs  of  quadrupnds 

chus,  *|j*^'y  and  birds  is  that  of  the  ornithorincbus»  which,  however,  is 
tween  b«asu    ^^^  ^^  approach  to  the  gixsard,  being  lined  with  a  cuticle, 
lad  birdf.        containing  sand,  and  having  the  same  relative  situation  to  the 
tfsophagus  and  duodenum.    The  food  of  this  animal  is  not 
known;  it  is  probably  of  both  kinds ;  the  papillae  at  the  py- 
lomsy  which  appear  to  be  the  excretory  ducts  of  glands,  are 
peculiar  to  it. 
Birds  0f  prey.       The  stomachs  of  birds  of  prey  are  formed  upon  the  same 
principle  as  those  of  carnivorous  quadrupeds,  but  their  cavity 
is  more  a  continuation  of  the  oesophagus,  and  the  solvent 
glands  are  more  conspicuous  and  numerous.    Both  these  dif- 
ferences may  be  accounted  for  from  their  swallowing  their 
prey  whole,  or  nearly  so ;  whicb  requires  a  more  direct  pas- 
sage into  the  stomach,  and  a  greater  quantity  of  secretion  fronv 
the  solvent  glands,  than  when  the  food  has  undergone  masti- 
cation. The  cardiac  portion  of  these  stomachs  is  very  distinct 
from  the  pyloric. 
Snakes  tur-         ^"  snakcs,  turtles^  and  'fishes,  the  stomachs  have  the  sapfie 
tlet,  and  fishes,  characters  as  in  birds  of  prey,  but  the  cardiac  and  pyloric 
portions  are  still  more  distinct  from  each  other,  and  the  sol- 
vent glands  are  in  general  distributed  over  a  larger  surface  of 
the  cardiac  portion. 
General  con-        From  the  series  of  facts  and  observations  which  have  been 
elusions.  adduced,  the  following  conclusions  may  be  drawn. 

That  the  solvent  liquor  is  secreted  from  glands  of  a  some- 
what similar  struoture  in  all  animals,  but  much  larger  and 
more  conspicuous  in  some  than  others. 

That  these  glands  are  always  situate  near  the  orifice  of  the 
cavity,  (he  contents  of  which  are  exposed  to  their  secretion. 

I'hat  the  viscid  substance,  found  on  the  internal  membrane 
of  all  the  stomachs  that  were  examined  recently  after  death, 
is  reduced  to  this  state  by  a  secretion  from  the  whole  sudkce 
of  the  stomach,  which  coagulates  albumen.     This  appears  to 

be 
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be  proved>  by  every  pnrt  of  ihc  frturth  c«|vity  of  the  calfs  stQ- 
mach  having  the  property  of  coiijgti luting jiiilk^. 

This  property  in  thegenenirsccrctioo  of  the  stomach  leads  Wtakiio- 
to  an  opinion,  that  die  coagulaUon  of  fluid  substances  is  ne-  ^  oni^ni 
cesutry  for  their  being  acU;d  on  by  the  solvent  iiquor ;  and  a  food. 
practical  (>Wrvatjon  <>f  the  late  Mr.  Hunter,  that  weak  ito- 
jnachs  can  digest  onty  solid  food,  is  in  confirmation  of  it. 

Thai  in  converting  animal  and  vegetable  substances  into 
ckyle,  the  food  is  first  intimately  mixed  with  the  general  se- 
cretion of  the  ston^acht  and  after  it  has  been  acted  on  by  tbeni^^* 
th«  solvent  liqnor  i^  poured  upun  it,  by  which  the  nutritious 
part  18  dissolved*  l*f)is  solution  is  aftcTWiird  conveyed  mfo 
the  pyloric  portion,  where  (t  is  mixed  with  the  secretions  pe« 
culiur  to  tfint  cavity,  and  converted  into  chyle* 

The  great  strength  of  the  muscks  ot  the  pyloric  portion 
of  some  stomachs  will,  by  their  action,  compress  the  con* 
tt^nts,  and  separate  the  chyte  from  the  indigestible  part  of  the 
food. 

In  animals  whose  food  is  easy  of  digestion,  the  stomach 
consists  of  a  cardiac  anri  pyloric  jiortiou  only ;  but  in  thu$e 
whose  food  is  difficult  of  di^cstiun,  other  parts  are  syp«radded, 
in  which  it  undergoes  a  preparation  belbrei^  is  submitted  |o 
that  process. 


Ifl. 

Ducription  of  a  MaiJunt  for  Printing  Paper  Hangmgu     By 
Mr,  Jo  tin  MiDDLBTON,  <>^  6f.  Mattins-Lant,^ 


Bi 


>  V  this  machine  the  printer  works  with  greater  facility  and  Aclvantiew  ot 
dispatch  than  in  the  u^ual  way;  and  the  icrcboy,  who  cwuld  **  ™**  ^^* 
with  great  dit!iculty  serve  one  sieve,  can  by  its  means  serve 
two  with  ease  tg  himself.  Far  this  luiprovemcut  the  honorary 
hilver  medal  was  voted  lu  Mr.  MiJdleton  by  the  Society  of 
Artf.  Tlie  following  description  f.hows  the  nature  of  this 
apparatus  for  fi&cifitatin^  the  operations  in  paper* staining,  and 
the  mode  of  using  il  both  for  light  iind  dark  grounds. 

f  From  the  TraniactioQs  of  the  Society  of  Aits^lbr  1B07,  p.  IdS. 
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Method  of  fnrinting  Light  Oroundi. 

Description  of      PL  I,  6g.  1.  A,  ihe  printer's  tab1«  cove  rue]  wilh  a  soft  bUn* 
the  apparatus.  ^^^^      jj^  ^j^^  woollen  cloth  sieve  on  which  the  colour  U  laid 
and  spread  by  &  boy  (called  the  tere-boy)  with  a  hair  brush* 
This  cloth  sieve  is  laid  upon  a  leather  sieve  impervious  to  wet |  ^ 
and  it  floats  upon  some  gum  liquor,  in  a  wooden  ve^ssel  C. 

D,  D,  two  cords  of  36  feet  long,  stretched  from  the  t^ble 
A  to  the  other  cod  of  the  room,  and  kept  tight  by  a  weigh| 
atB« 

F,  F»  an  endless  cord,  passing  round  a  <;rooved  wheel  G 
under  the  table,  over  a  pulley  11^  in  the  side  of  the  table,  and 
aod  over  another  I,  at  the  other  end  of  the  room.  Its  use  i« 
to  carry  the  cross-piece  K,  called  the  traversci  which  is  fas« 
tened  to  it. 

L,  is  a  wheel  fixed  on  the  same  axis  as  the  wheel  G,  but  on 
the  outside  of  the  boarding  of  the  table;  it  has  three  pegs 
pvojeciing  about  four  inches  from  its  face.  This  whet*!  i& 
fuuved  by  the  printer  setting  his  foot  on  one  of  the  pegs. 

Fig.  2,  is  the  traverse  on  a  larger  scale.     M,*W,  are  two 
pieces  of  wood  connected  by  a  hinge  at  N,  and  when  close4 
are  retained  in  that  position  hy  a  ring  O,  put  over  the  ends  ^fi^^| 
them  :  it  is  connected  Vkjth  the  endless  cord,  by  a  staple  F  oa  ^^| 
one  side,  and  another  staple  oi^  the  other  side,  and  slides  along 
tbfi  cojils  D,  D»  by  means  of  two  pullies  R,  H« 
Method  of  The  operation  of  printing  cd\nmences  by  putting  on«  end 

printing  light  of  the  paper  to  be  printed  (which  is  12  yards  long  and  23 
inckes  wide)  between  the  drvisions  of  the  traverse  (fig.  2),  and 
fastening  it  tiii^n:  by  the  ring  O.  The  other  part  of  the  popcT, 
except  what  lies  on  the  printing  table,  is  wound  round  the 
roller  S.  The  workman  tak^s  up  the  printing  block  with  bit 
Tight  hand,  dips  the  face  of  it  on  the  woollen  cloth  in  the 
sieve»  which  the  Uit^  boy  had  previously  spread  withcoLourt 
and  then  pUces  the  block  upon  the  paper  ti>  be  printed,  giviag 
it  two  or  three  smart  ^ttokes  wtrh  a  leaden  mall  held  la  his 
left  band  ;  hu  then  remove*  the  block  to  supply  it  with  mora 
colour  from  the  sieve;  and  during  this  operation  sets  his  foot 
upon  the  peg  in  ihi^  wheel  -,  and  as  be  recovers  his  upright  po^ 
^iioa  tp  bring  the  block  over  the  table^  his  fool  presses  tha 
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peg  down  into  the  pnsilion  2,  wlxich,  by  means  of  tliu  wlicel 
G,  endless  cord  F,  nnd  traverse  K,  draws  the  paper  fonvard 
m  the  tabic  just  the  proper  distance  to  print  figain.  When 
the  whole  piece  is  printed,  the  iwc-boy  goes  to  the  end  of  the 
roonif  loosens  the  paper  fron^  the  traverse,  aitd  hun^*^  it  up  lo 
dry  in  fold!»i  on  loo^e  sticks  placed  across  racks  attached  to 
the  ceiling. 

Method  of  printing  Dark  Grounds, 

The  tabic  and  sieve  for  t\m  colour  are  the  same  as  ia  pruit*  Method  of 
...  ,         rr^i      1  rf  X       ■  .       .  pnuling  fUrlC 

ing  light  grounds.      I  he  difference  oi  printing  consists  la  ap-  |rouiid«. 

plying  the  colour  from  the  block  upon  the  tabic*  b\  tnean^of 

a  lever,  instead  pf  striiii^^  the  btock  witU  a  mull ;  the  preseurit 

<if  the  lever  forcing  a  greater  quantity  of  colour  upgn  the  jki- 

per  and  in  q  more  even  manner. 

T,  the  aXiUof  the  lever.  Yt  the  y^rm  (15  inches  totig)  to 
which  the  pow»ir  h  applied  by  means  of  a  rope  U,  fAslened  to 
it,  which  has  a  treutlle  \V  ai  w^  cud.  for  the  uorkmim  to  place 
bis  foot  upon,  X,  another  turn  {6  inches  long)  to  uhicb  Uk 
jointed  V,  a  longpolcj  the  end  of  which  is  applied  lo  the  bfi^lt 
of  the  block  3,  when  the  pressure  is  given* 

Zr  an  arm  on  the  other  »ide  of  the  ajctc  T,  to  which  a  iM'^iglijk 
U  hung  to  balance  the  pole  V. 

Fig.  3,  shows  a  section  of  the  axle  T  with  the  arms  V  aod  { 
projecting  from  i:,  and  the  manner  in  which  the  arm  X  is  coa^ 
nectcd  by  a  joint  with  the  pole  Y;  ilie  excellence  of  this 
principle  depends  upo^  the  very  gre»it  increase  of  pow^r^ 
which  IS  given  by  bringing  the  pole  near  the  centre  of  the  joiai 
or  axis. 

The  paper  being  placed  upon  the  table  as  in  priuting  light 
grounds,  and  the  workman  ha\^i  '  1  hi:^  block*  luraished 
with  colour,  upon  tlu"  paper  in  d,  he  puts  bis  foot  on 

the  treadle  VV,  attached  lo  llie  cord  U,  takes  the  ptde  trom  be- 
hind the  piece  of  wood  4,  and  apphes  itn  end  upon  the  block 
U«  and  pressing  down  his  toot  luukes  the  impression  from  iha 
block  upon  the  paper.  lU'  then  lodges  the  pole  behind  the 
piece  of  wood  4*  to  be  out  ot  the  way  i  he  ue.\t  le moves  the 
block  to  furnish  it  again  with  colour,  and  draws  lh»?  paper  for- 
ward for  another impt^sioOi  by  the  foot-whe^l  L»  as  described 
III -ibe  former  mode,  IV. 
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An  Account  af  the  RefUtian  TtJi  Mine,      By  Mr,  JontFrt 
CiiB^£,  in  a  Lciier  to  Da  vies  Giddy,  E^q.  M.P,F.li,S^, 

D^AE  Sm,  PeniOJtce,  April  52, 180f , 

Chlorite  sHist     W  HEN  I  mentioned  the  occurrence  of  pebbles  ofchloriU 
cmudliiediln.  **'**^»  ccmente^  by  crystalliseri  tin,  in  the  Relifiuao  mineiyou 
expressed  a  wish  to  receive  a  particular  account  of  this  noyel 
circumstance. 

The  Rdiitian  mine  is  nearly  on  a  level  wiih  the  sufroxind- 
ing  country.  The  lode  has  been  seen  at  the  depth  of  12*  175, 
50,65,75,81,  and  pO  fHthoins  from  the  surface.  Ills  of 
di^rent  width  in  difTerent  parts;  the  extreme  width  is  36 
feet,  and  in  this  part  it  is  principally  worked.  As  it  extends 
east  and  west  (which  is  its  due  course),  its  width  gradually 
diminishes,  till  at  the  distance  of  lOO  fathoms  east  it  is  but  5 
feet  <*ide.  It  is  composed  (excepting  the  metallic  substat^ceti) 
of  shift,  chlorite,  and  quarts.  In  some  parts  the  shist  pre** 
dominates,  and  in  others  the  chlorite  ;  the  quartz  is  through* 
out  the  smallest  coniponcni  part.  The  engine  shaft  (sec  plan  A, 
PI.  I,  fig*  -I)  is  situate  8  fathoms  north  of  the  widest  part  of  the 
lode  (B).  In  sinking  the  shaft  a  flookan  (C),  about  2  inches 
wide,  was  discovered,  bearing  a  south-east  course,  which  cu( 
the  lode  at  an  angle  of  45°;  and  heaved  and  disordered  it. 

At  the  depth  of  12,  25,  and  50  fathoms,  nothing  was  dis- 
covered in  the  lode  but  the  cavities  from  which  the  ore  had 
been  taken  away  during  the  former  period  t'  vvorking  the 
mine. 

At  65  fathoms  In  depth  were  found,  close  to  the  fiookan,  ^ 
great  number  of  angular  fragments  of  shist,  cemented  by  the 
same  substance. 

At  the  depth  of  75  fathoms  the  flookan  (C)  became  4  inches 
Jj^^;**'^''''' wide  in  the  shaft  (A),  and  continued  of  that  size  for  10  fa^ 
^nnchcis^  tharas;  it  thi-n  became  divided  ni to  4  parts  or  branches  (D), 
with  ft  l>ody  of  gach  diverging  from  its  foimer  course,  and  in  this  state  it  coo* 
treeathem^    ^nued  through  the  lode  (B),  of  which  the  first  3  feet  were 
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coinpn«c<i  of  ropp«r  pyrites  (E),  and  thea  was  discovered  a  chiefly  shist, 
body  of  pf'bbles  (F),    nearly   12   feet   square,  extending  in  sh^rcblotitL 
midih  to  the  e^rterae  bmncbe:>  of  the  Huokao.     In  ilm  part  of  orosuKkof 
the  Iwh  the  bliist  gresuly  predominates ;  of  course  the  pebbles 
arc  generally  cumpost-d  of  shist,  ccracnted  in  some  parts  by 
the  same  iubstance  or  chlorite,  in  others   by  oxide  of  tin, 
irhicb  is  generally  crysluHi^ed,  and  in  some  fif  the  crevices 
there  is  a  little  cupper  pyrites.    It  is  singular,  that  a  few  peb- 
bles (perhaps  not  more  than  half  a  score)  were  found  of  quite 
a  different  nature  from  the  others  ^  tbt*y  were  cotnposeU  of  tin 
in  quartz  caated  with  chlorite. 

The  pebbles  did  not  continue  in  a  body  to  Ihe  height  of 
more  Jhan  2  fathoms;  but  scattered  bunches,  and  single peb- 
bleSp  were  found  4  fathoms  above  and  6  fathoms  bvlow  the 
p}ace  JO  which  they  wens  at  first  discovered.  It  is  only  ne- 
cessary to  add,  that  the  lode  has  since  been  worked  15  fa* 
thorns  deeper  than  where  the  pebbles  occurred  ;  it  there  coa- 
sists  for  the  most  part  of  chlorite  farmed  in  a  regular  manner; 
not  the  least  (race  of  pcbhies  is  to  be  secn^  nor  indeed  of  any 
disturbance  in  the  strata* 

I  am,  dear  Sir, 

very  sincerely  youn, 

f  fwiflftcf,  ConmaU.  JOSEPH  CARNP. 


4n  Analpis  of  the  IVaUn  of  the  Dead  Sea  and  the  River  Jor- 
dan. Bjf  Alexaxder  Marcet,  M.  D.  one  of  the  Ph^si- 
fiems  to  Guy's  Hospital,    C^mmunkaied  bjf  Si^itbboh  T£M  • 


jL  he  Qead   Sea^  or   Like  Asphaltite,  is  situate  in  the  I>ei4  Si^ 
l^outbern  part  of  Syria,  near  Jerusalem,  and  occupies  an  ex- 
tent of  alitjul  £)0  or  7Q  miles  in  len^jth,  and  from  10  to  *20  in 
|»readth.     This  lake  has  been  from  time   immemorial  celt* 
^ntcd  on  account  of  the  intense  sftllncss  of  its  watenc^  which 

•  FhUoi.  Tf^.  for  lfi07,  r*rt  H|  p.  S9§, 
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iiMlollAS  to  preTeot  eithor  aniniaU  or  vegetables  from  Wring 
luily  ApequUarityfrom  which  it  ha»  derived  iu  name,     ic 
'    .      .        ^ippBOif ,  that  thi«  saliDO  quality  has  existed  in  the  earliest 
^Sft$;  for  independently  of  the  frequent  allitiions  made  to  it  in 
tbt  ScripturfSf  we  find  it  desciibed  hy  several  apirient  au* 
tborsy  amongst  atbare  by  Strabo%who  wrote  during  the  reign 
qf  AMguftuti  by  Tacitu^f,  and  by  PlinyJ.     Amongst  modern 
'  1x»valUn,  Pocockef,  Vo1ney||,  and  other»»  have  noticed  «mI 
4illicnbed  this  singular  spot. 
Only  atislyiis    » .j9ut although  the  most  obvious  peculiarities  have  for  a  lon^ 
^^  time  been  in  some  degree  known,  the  only  chemical  analysis 

I  Juvve  befsn  able  to  jb&d  on  record  is  t^at  which  wa^  published 
in.  the  '*  Mimoiret  dtTJcoiUmie  dc9  S€im€eA"  for  the  year 
177^9  by  Messrs*  Macquer.  Ijavoisier,  and  $age«  The  oamea 
olJ(«avoisierft  and  of  bis  two  distioguisbed  associates,  might 
agf^r  to  modef  aay  f^ftber  investigation  of  the  nature  of 
tbia  w«tar  soperftipiis ;  but  whoever  has  petosed  ibe  paper  in 
qilflliOB  quvt  be  iroovinced,  that  these  gentlemen,  however 
c^meet  ii&.their  genacal  statements,  neither  attained  that  de- 
gree of  accuracy  of  which  modern  analysis  is  susceptible,  no£ 
did  they  bestow  on  the  subject  tJiaA  sb^re  of  attention,  which 
is  indispensable  in  minute  analytical  experiments. 
Wsterlroufht  The  gentleman  to  whom  I  am  indebted  for  the  specimen 
home  by  Mr.  ^f  ^^^^  ^^^^^  ^f  jj^g  D^tLd  Sea,  which  is  the  subject  of  this  pa- 
peCf-jfr^jilf*  Gordo«-of*dvfiie,  wW  recently  travelled  in  that 
country,  and  undertook,  not  without  some  difficulty  and  dan- 
ger, an  excursion  from  Jerusalem  to  this  remarkable  lake. 
There  he  himself  filled  and  brought  to  Sir  Joseph  Banks  a 
phial,  containing  about  one  ounce  and  a  half  of  this  water, 
caj^fully  forked,  ai^d  in  a  state  of  perfect  preservation.  The 
same  gentleman  brought  also  in  another  phial,  somewhat 
larger,  a  specimen  of  the  River  Jordan,  which  runs  into  the 
Dead  Sea,  without  having  any  outlet,  so  that  the  river  might 
*  ■  ''be  expected  to  hold  in  solution  ingredients  analogous  to  those 
of  the  Lake  itself.  These  specimens  Sir  Joseph  put  into  tlio* 
hands  of  Mr.  Tennant,  for  examination.    But  knowing  that  T 

*  Sftiibonis  4lnr»  vo!..ii,^.  llOr.         f  Ttecituf,  lib.  v.  Hist,  cap.  il; 
}  Plinii  lib.  f ,  cap.  xv,  and  xtI^  ^  Pococke's  Travelt  in  1743,  ii, 

B  Volney,  i,  281.  -    ,   '    .  ^^  ^;  d4»       :  ' 

was 
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n 


e$e  a  relies. 


.  Tenrmnt ' 


to  entrust  mc  with  tbis  analybb,  anri  to  aflTord  mte  fr«* 
ijueiit  opportuuitiei  of  ava^iliog  cnys€lf  of  his  iiSbistaitCt^in  tbe 
CQurs4^  of  the  inqtiiry. 

Being  pnsseiised  but  of  a  small  quaritity  ot  this  water,  a  PreHinlii^ix 
furtber  supply  of  wbich  could  not  easily  he  procufc^i,  I  \\m>  ^^^f^'***** 
anxious  not  to  waste  any  considerable  portion  of  thu  ^ecl- 
^*?n  by  preliminary  trtals.  With  tbisviqw,  l  began  by  making 
a  variety  of  comparativu  experiments  on  artificial  bolutions, 
\i\  order  to  atccrtiiin  the  accuracy  of  different  modes  of  ope- 
rating; and  linowing  by  Lavoisier'^  analysis,  and  also  by  tbe 
general  cfiecu  of  reagents  applied  to  tninule  quantities  of  the 
water,  what  weie  the  principal  ingredients  whicli  I  oiight  ex- 
'  pect  to  find  in  it,  f  made  solutions,  the  contt^nts  of  which  ( 
had  previously  ascertained  with  prechion»  so  that  by  aoar 
[yMQg  these sotuiloiis  m  different  ways,  I  had  an  opportunity 
of  judging  of  the  degree  of  accuracy  that  could  be  e^pectod 
f^om  a  variety  of  rneihodt.  Some  of  these  trials  I  shall  briefly 
relate;  for  although  not  itrictly  belonging  lo  the  particular 
analysis  iu  ((uestjun^yct  I  conceive,  that  ibey  may  be  of  some 
general  use,  iq  poiqiing  out  the  most  eligible  method  to  bo 
pursued  in  inquiries  of  this  kind.  Indeed  it  must  be  con* 
fessed,  that  the  minute  chemical  examination  of  any  indivi- 
dual substance  requires  so  much  time  and  patience,  that  to 
obtain  n  knowledge  of  that  substance  only  would  seldoiaap* 
pear  a  sufficient  inducement  to  such  a  laborious  undertaking, 
was  it  not  alvvays  more  or  lets  connected  with  other  useful 
collateral  objects. 

sicT,  r, 

Gentral  Pruptrtitt  of  ike  Deqd  Sea*  ^ 

I,  One  of  the  most  obvious  peculiarities  of  the  Dead  Sea*  General  »ro. 
water,  is*  its  speci tic  gravity,  which  I  found  to  be  1'211,  ade^  J^lt«r  * 
grve  of  density  icarccly  to  be  met  wilh,  I  believe,  in  any  other 
natural  wattr  Tbi*  circumstance  of  this  lake  allowing  bodies 
of  considerable  weight  to  tloat  upon  its  surface  was  noticed 
by  some  ol  the  moi>t  aacieut  writiis.  btrabo^  amongst  others, 
states  that  men  could  not  dive  in  ibis  water,  and  in  gomg  into 
i%  would  not  sink  lower  thao  the  navel;  and  Fococke,  who 

bathed 


^9  WATtft   OT  TW   0EAD  SEA. 

lAthcd  in  it|  relates  thtt  he  could  lie  on  its  surface,  motion* 
lets,  uid  in  any  attitude,  Without  danger  of  sinking.  These 
peculiarities,  which  I  at  first  suspected  of  heing  exaggerated, 
^re  fully  confirmed  by  Mr.  Gordon,  who  also  bathed  in  the 
]»H^t  And  experienced  all  the  effects  just  related. 

2.  The  water  of  the  Dead  Sea  is  perfectly  transparent,  an(| 
doea  not  deposit  any  crystals  on  standing  in  close  vessels. 

3.  Its  taste  is  peculiarly  bitter,  saline,  and  pungent. 

4.  Solutions  of  silver  produce  from  it  a  very  copious  preci* 
ntate,  showing  the  presence  of  marine  acid. 

5.  Oxalic  acid  instantly  discovers  lime  in  the  water. 

6.  The  lime  being  separated,  both  caustic  and  carbonate^ 
alkalies  readily  throw  down  a  niagnesian  precipitate. 

7.  Solutions  of  barytes  produce  a  cloiid,  showing  the  ex* 
|stence  of  sulphuric  acid. 

8.  Noalumine  can  be  discovered  in  the  water  by  the  delir 
Ctte  test  of  succinic  acid  combined  with  ammonia. 

9*  A  small  quantity  of  pulverised  sea  salt  being  added  to  a 
few  4i^ps  df  the  water,  cold  and  undiluted,  the  salt  was  rea- 
dily dissoheH  with  the  assistance  of  gentle  trituration,  shovf  • 
ing  tbai  the  Dead  Sea  is  fiot  saturated  with  common  salt. 

10.  Nona  of  the  coloured  infusions  commonly  used  to  as* 
perttun  the  prevalence  of  an  acid  or  an  alkali,  such  as  lit- 
mus, violvt,  and  turmeric^  were  in  the  least  altered  by  the 
water* 

Sect.  II. 

Prekmingry  Experiments  to  ascertain  the  Co^^potitiou  qf  tlw 
Salts  concerned  in  this  Analysis. 

C  m  I've  Having  satisfied  myself  by  these  preliminary  experiments, 
expeiimeats*.  that  the  Dead  Sea  contained  muriate  of  lime,  muriate  of  mag- 
nesie,  and  selenitc,  and  havii^  no  doubt  both  from  the' taste 
q^  the  water,  and  from  LAvoisier's  statement*,  that  it  con- ' 
tained  also  common  salt,  I  proceeded  to  the  comparative  ex- 
periments above  mentioned. 

The  first  indispensable  step  was  to  ascertain  with  accuracy 
the  proportions  of  acid  and  base  in  the  three  muriates  just 

♦^  Mscquer,  LaToisier,  and  Sagc^  discovered  the  three  muriates,  but 
•verlooked  the  smaU  quantity  of  selenite. 

named. 
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tnuned*  This  I  had  already  done  in  the  course  of  a  moiU 
general  inquiry,  which  I  be^ao  some  time  ago  in  conjunc- 
tion with  Mr.  Teniiaot,  and  wi»ich  ha»  been  of  great  u»e  to 
me  on  the  present  occasion.  But  m  the  particulars  of  that 
aeries  of  exjjerioients  may  probably  be  publiahed  at  some 
future  period,  I  shall  now  condne  myself  to  »uch  general 
•tatements  as  immediately  belong  to  my  subject, 

1,  The  compobition  of  muriate  of  lime  was  ascertained  Muilate  of 
by  pouring  a  known  measure  of  muriatic  acid  on  a  piece  of  J???-*^***"  *^ 
pure  marble  of  known  weight,  and  more  than  sufficient  to  4^*59  acidt 
saturate  the  acid.     The  remaining  portion  of  marble  being 
then  weighed,  and  the  solution  e\*aporat^d  and  heated  ta 
redness,  the  proportion^}  of  acid  and  earth  were  easily  de-* 
disced*     But  in  order  to  draw  such  an  iuference,  it  was  ne« 
ee^ary  to  ascertain  with  precision  the  quantity  of  pure  lime 
in  a  given  weight  of  marble,  which,  from  a  number  of  ex- 
peri  men  tt»  pertormed  with  great  care  by  Mr*  Ten n ant  and 
myself,  appeared  to  be  50* i  parts  of  lime  in  100  cf  marble.  MafWccock 
From  a  great  variety  of  trials,  made  with  coufe^iderable  atten-  '•*^°*^*l  **^ 
lion,  and  with  due  allowance  for  any   accidental  circum* 
stances,  muriate  of  lime  appeared  to  consist  of  ^077  parts 
of  lime,  to  49*23  of  muriatic  acid. 

d*  To  ascertain  the  proportions  nf  earth  and  acid  in  mu^^  MurxAte  of 
fiate  of  magnesia,  requirt^d  a  synthetic  process  somewhat  '^'*^^''* 
different.     To  a  known  weight  of  pure  magnesia  perfectly 
calcined,  a  known  quantity  of  acid*  was  added,  and  af^er 
the  whole  of  the  magnesia  was  dissolved,  the  remaining  por- 
tion of  acid  svas  saturated  by  marble.     From  the  loss  §us*  conuins  of 
taioed  by  the  marble,  and  the  known  proportions  of  acid  ma£t^»*^'9f 
and  magnesia  ui^ed,  the  composition  of  muriate  of  magne- 
sia [supposed  perfectly  free  from  water)  was  deduced,  and 
the  proporlio«is  resulting  from  several  careful   trials  were 
4^3^99  parts  of  magiiesia,  to  56*01  of  muriatic  acid. 

3.  Muriate  of  soda  was  analysed  by  various  methods.    But  MurUit  of 

•  By  a  hiown  ^uantitif  of  add  if  meant  as  much  arid  as  will  dissolve  a 
known  weight  of  marble.  In  alt  the$e  rxpcriments  the  quantities  of 
actd  were  not  weighed^  t»ut  mtitured  by  xneani  of  a  peculiar  appAfa* 
tufc,  and  the  reJ  weigh u  or  imritisk  quantitief  of  add,  correfpondifig 
to  the  measures  u\  quctUoQ,  were  easily  deduced  rrooi  the  reiulu  abuTm 
neniionifii. 


WATFit  ar  Tfte  i>E.ti>  m* 


iod»,  54K4aj  Ae  fifify  ^^  which  I  shall  now  reTati?  eef!i»tftt#j  in  prectpf* 

•  tatintt  the  acid  hy  a  solu^ctn  of  eilrer  from  n  known  weriijht 

of  murittte  of  soda,  and  inferring  the  pfopoftion  of  add  and 

tlVttIi  from  the  quantitjr  of  I  una  cornea  obfaintid.     Thvf 

however  required  a  previous  exaM  knowledge  of  the  propor- 

tio«f  of  add  and  silrer  in  Inna  cornea.     In  order  to  aseer* 

tajG  this  point,  a  known  quantity  of  add  w^b  precipitated 

Mwmteof  sil-  ^5"  nitrate  cf  silver,  and  the  weight  of  the  lana  cornea,  after 

^^B  bdng  melted  and  heated  to  redness,  indicated  l^'OS  parta  of 

aetd  to  80*95, of  oxu]p  of  silver.     The  composition  of  com* 

men  salt,  ealculuted  from  these  data,  proved  to  be  46  parts 

id  acid  to  54  nf  M>da. 


SO- $5  OKvi^ 


ArtiAcml  $oti}. 
Horn  of  these 
•thsaniJjiett. 


Heat  m  r\tk 
tumpletely  de- 
tecmipctte  the 
iDuriate  of 
magnesia* 


Sect.  TIT. 
Comparatw  Anai^sii  of  arti/UinI  SoIuii(m$m 

T  shall  not  enter  into  all  the  particulars  of  the  ranou^ 
analyses  of  artifidal  solutions,  resembling  the  water  of  the 
Dead  Sea,  which  directed  me  in  the  choice  of  the  method 
which  I  ultimately  adopted.  But  it  may  be  proper  to  state. 
In  a  summury  raannet,  the  principal  means  which  were  tried, 
and  their  respective  defeats  and  advantages. 

These  artificial  mixtures  all  contained  the  three  rouriateit 
above  mentioned,  but  in  each  of  thcin  the  ftmuU  quantity  of 
selenite  was  altogether  disrecjarded. 

1.  The  first  of  the^  solutions  was  eraporated  to  dryness, 
and  the  residue  exposed  for  near  an  hour  to  a  red  heat  in 
a  pktina  crucible  pretty  closely  covered,  1  he  object  of  this 
was  to  drive  off  the  acid  from  the  magnesia  (miinate  o^ 
foagnesia  being  decomposable  by  heal),  and  after  separating 
this  earth  from  the  other  salts  by  means  of  distilled  water, 
to  predpitate  the  lime  by  carbonate  of  ammonia,  and  to  obi 
tain  the  muriate  of  soda  by  evaporation  to  dryness.  Btit  1 
Aoon  found,  that  the  complete  decompoiitit>n  of  muriate  of 
magnesia  by  heat,  under  these  circumstances,  waseKtremely 
difficult,  if  not  impossible;  and  accordingly  the  results  ob- 
iaioed  firom  this  metliod  indicated  considerably  less  magne- 
11  a  and  proportionally  more  lime,  than  the  solution  really 
<!ontaioed*    The  quantity  of  cotiimon  salt  was  tolerably  ac- 


i 


curate. 


«.rr 
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'    2»  Tfova  another  Bimilar  soltttlon  the  lime  wa«  precipitatOT 

br  oxiilattf  of  ftmttioTiia;  the  ma^e^ft  was  9ep«nited  by 

heat  in  an  (^pet^  crucjhle»  and  th«  <?omiiion  §aU  was  (Gained, 

At  before,  by  evtiporation  and  e3cp<i*^iire  to  a  lo#  red  heat. 

The  resolt  was  satisfactory  both  a»  lo  the  litne  and  ina^oe*TheTmjriatec>f 

6ia:  but  as  the  sepanitimi  of  the  latter  could  only  be  com-  ^  J^  ilTbbjni^ 

pUted  by  long  continued  heat^  in  an  open  vessel,  I  found  tioa. 

the  muriate  of  soda  materially  reduced  by  sublimation,  and 

was  therefore  obliged  to  abandon  thh  mode  of  proceedinj^« 

3.  From  a  third  artificial  soimrow,  the  lime  was  precrpi-*  A  3d  trkl  4^ 
tated  by  oxalate  of  ammonia,  the  magnetia  by  earl>onate  of  *^^*^^^** 
ammonia  recently  pre  pared »  and  the  sea  aalt  waa  obtained 
as  usual  by  evaporation  and  deficCatmn  in  a  low  red  heat. 
The  object  of  this  mode  of  operating  was  to  supersede  the 
necessity  of  applying  a  red  heat  in  the  first  Inatance.     But 
I  was  again  ditsappointed  ;  for  the  magnesia  W9S  but  itnper* 
feclly  precipitated;  and  to  order  to  separate  the  iaat  partionn 
of  this  earth,  it  was  neeeasary  to  calcine  the  last  residue 
containttig  the  muriate  of  soda,  which  ^ave  rise  to  the  same 
objections  as  in  the  former  experiments. 
,  4*  The  last  and  moat  successful  method  coosiited  in  di-  Mostsucc^ 
Tiding  the  artificial  bolntion  into  two  portions.     From  one  of  ^^  method, 
th^sc  the  muriatic  acid  was  precipitated  by  nitrate  of  silver, 
and  its  quantity  ascertained.     From  the  other  the  lime  waa 
separated  by  oxalate  of  ammonia,   and*  the   magnesia  by 
caustic  potash  •  ;  and  the  respective  portions  of  acids  bclong^- 
ing  to  each  of  these  earths  being  calculated,  the  quantity  of 
muriate  of  soda  was  inferred  from  the  remaining  quantity  of 
acid. 

This  method  afForded  remarkably  accurate  resnftt.  The  Only  «iy«ctlo» 
only  objection  to  it  seems  to  be,  that  the  muriate  of  soda 
being  only  estimated^  and  not  actually  obtained,  if  any  er* 
roar  be  made  eitlier  in  the  estimation  of  the  acid  or  In  the 
separation  of  the  lime  and  magnesia,  these  errours  tnustaUo' 
ultimately  affect  the  computation  of  the  rouriatft^  of  sodiw 
without  allowiog  any  immediate  means  of  detecting  them. 

,^  Oti  hj  carbonate  of  tmsionia.  In  ihts  tasts  the  precipitttitA  <^ 
SligE^esl»  b  not  f  D  perfect ;  Imt  Lh«  f^recipitaie  ^iU  duwn  more  quicklf , 
and  Ihe  !i«|iar%iio(i  of  any  reiaaitUDf  jioruon  of  ihis  mvxh  mtif  b*  ttlli« 
i&»t«ty  computed  by  b«*t. 

Tlwa 


toil 
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m  frcat  mea-  This  objectiou,  howerer*  is  in  a  great  degree  removed^  hy  B* 
•ofc icmoved*  comparison  of  the  two  portioas  of  the  solution,  from  one  of 
whicli  tlie  commoa  suit  can  be  obtained  uudecom posed ; 
and  tbe  present  method  has  this  additional  advantage,  tliat 
the  quautity  of  acid  i&  a  sort  of  clieckt  which,  when  con- 
tiected  with  aome  other  point  of  compari&ou,  prevents  any 
gro68  errour  id  the  computation  of  the  earths  from  escapin 
notice. 

This  plan  being  very  similar  to  that  which  I  actually  fol- 
lowed in  the  analyai*  of  the  water  of  the  Dead  Sea»  it  mnfi 
be  worth  while  to  mention  the  summan'  results  of  the  com^ 
pftrative  experiments  which  decided  me  in  its  favour^. 
The  artiiicial  solution  contained  : 


icnts  of  the  *o- 


Sdu.  Acid. 

8'17  grains     4'CN!  grains. 


Muriate  of  lime* *  *  **• 

Muriate  of  magnesia**  26* tO      —      I4'C>^i 

Muriate  of  soda  ..*.••   "JS'OO      =.      1 1  •50 


59-27  •    —      30- 1 4 


And   the  contentii   infe^ed  by   the   foregoing  methd 
were: 

—  ^*_^     »  '  SiA*§,  Arid. 

Content  ^ifcn 

¥y  the  analysis.  Munate  of  Utne *     8*li     ^       4*01  grams^ 

Muriate  of  magnesia  •  •  2S'6^  ^     t4'35 

Muriate  of  soda 25*47  =     117^ 


59'23     =;     30*08 


Sect.  IV, 
Anafysis  #f  the  Dead  Sea  M'ater* 

Afidjsisof  the      1  now  Come  to  the  actual  examination  of  the  water  of  the- 
Dead  Ses  w*-    Dead  Sea,  the  particulars  of  which  will  be  found  much  shortt 
coed  by  the  preceding  observations. 

•  These  ba|jpened  to  be  Yeiy  nearly  ihe  real  proportions  of^u  in  llj 
]>ea(l  Sea ;  yet  thb  comcM*rTice  was  a  matter  of  mtitc  accic!<mt;  for  ^hc 
1  mixed  up  the  ingredients,  1  was  led  to  suppose  from  Laroiyier's  pap^fj 
that  their  proportion  in  the  Dt-ad  Sea  w«s  tcjy  diffctciU  from  that  #hid 
1  &[ierwar4  asLouaiaed. 
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(the  whole  supply  of  frJilch  By  erapoT^* 


wuter 
amounted  only  to  540  graina)  were  put  into  a  glass  cap»u1e^ 
and  slowly  evaporated  m  a  water  bath,  by  means  of  an  ap* 
propnate  apparatus,  tlie  temperature  of  the  capsule  being 
constantly  kept  within  5  degrees  of  180^.  The  object  of 
this  experiment  was  simply  to  know  the  weight  of  the  *oM 
contents  of  the  water,  dried  under  various  degrees  of  heatj 
and  to  obsei've  the  appearances  produced  by  evaporation. 
After  a  few  hours,  and  when  the  residue  had  ceased  to  lose 
weight,  the  saline  nia^s«  whilst  stili  warm,  appeared  in  the 
form  of  a  white  semicrun^parent  iucrustationy  which  yielded 
to  the  touch,  being  &uft,  and  of  a  pulpy  consistence.  In 
cooling  it  became  bard,  and  of  u  much  more  opaque  white 
colour.  ^\  hen  examined  with  attention,  the  borders  of  this 
mass  were  found  covered  with  small  cubic  cr}'sta1s,  and  the 
same  appearance  wtui  observed,  though  less  conspicuously^ 
ia  the  centre  under  the  saline  iiicrustation,  when  in  the  state 
of  semifusion  just  described.  On  stauding  in  the  air  for 
some  time,  the  white  opaque  mass  gradually  absorbed  water 
from  the  atmosphere,  and  returned  to  a  liquid  state.  The 
20  grains  of  the  water,  thus  evaporated  and  dried  at  180**, 
weighed,  whiUt  still  warm,  9*2  grains. 

2.  The  same  shIiuc  mass,  being  afterward  ejtposed  in  m 
eaad  bath  to  the  temperature  of  912°  Fahrenheit,  was  re- 
duced to  7-7  grains.  Hitherto  not  the  least  smell  of  muria- 
tic acid  was  perceived,  nor  did  any  decomposition  appear  to 
take  place* 

d»  But  having  raised  the  heat  about  15*^  higher,  the  resi- 
due, af\er  a  ftw  minutes,  was  found  reduced  to  7'4  graius; 
and  oil  redissoLving  it,  a  few  insoluble  white  particles  appeared 
floating  in  the  solution,  showing  an  incipient  decomposition 
in  the  muriate  of  magnesia. 

It  appears  from  these  experiments,  that  100  parts  of  the 

Dead  Sea  water  yield  41  of  salts  dried  at  ISO**,  and  38*5 

[.dried  at  212*^*,     What  proportion  these  quantities  bear  to 

the 

^  If  the  quMtity  of  materials  upon  which  iheta  reiults  are  founded 
iihould  ippGir  too  «maU.  I  would  obfcrve,  thai,  if  the  bulk  of  tail  be 
CQnsid«rAble,  it  is  impossible  to  dry  it  iccufi  t*>lf ,  owing  to  the  cruft 
which  formA  on  the  iurfa<:e,  %Qd  preYcnU  the  es^pe  of  molfltatt.    But 
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r  ntlrate  of 
Wr/tes, 


JSf  muriate  of 


(be  mmt  Jtlta,  when  perfectly  deprived  of  water*  will 
seen  fmm  tbe  subsequent  results,     I  now  pass  on  to  the  cli 
mical  eKaraination  of  the  water, 

4«  To  100  grains  of  tl»e  Dead  Sea  wafer  &  few  drops  of 
muriate  of  be?ytes  being  added,  a  precipitate  was  obtained, 
which,  after  being  well  washed  and  exposed  to  a  low  red 
lieat  on  a  piece  of  laminat(xl  platina,  weighed  0*09  grain* 
whichf  allowing  for  the  unavoidable  hiss  attending  the  mani- 
palation  of  such  very  minute  quantities,  may  safely  be  called 
O'l  grain-  Tliis  residue,  on  bein^  heated  with  fluat  of 
lime*  instantly  ran  into  a  globule*  and  was  i^videutly  sal* 
pliate  of  barytes. 

5.  To  another  portion  of  the  Dead  Sea  water,  weighing 
250  grains,  a  solution  of  nitrate  of  silver  being  added  till  it 
ceased  to  produce  any  precipitate,  a  quantity  of  I  una  cornea 
was  obtained,  which  after  careful  edukoration  and  exposure 
to  a  red  heat,  weighed  l63'3  grains,  a  quantity  equivalent, 
according  to  the  proportions  above  stated  (sect.  II,  3),  to 
31*09  grains  of  real  acid. 
Muriitcofnn-  6-  To  the  remdning  solution  a  little  muriate  of  ammonia 
monk  added  ^^  added,  in  order  to  remove  the  unavoidable  small  excess 
of  silver,  and  this  new  precipitate  was  separated  and  well 
edulcorated. 
Oxalate  of  ani^  7.  The  clear  fluid,  which  had  been  much  increased  in 
bulk  by  these  edulco rations,  being  concentrated  to  about  3 
ounces,  a  strong  solution  of  oxalate  of  ammonia,  warm,  but 
not  neaj^y  boiling**  was  added  to  it,  by  which  a  precipitate 
was  obtained,  which  collected  and  washed  with  the  usual 
precautioDi,  and  after  deducting  0'076  grains  of  limef  for 

mi  way  rfU  no  perfect  accmaqf  can  b«  relied  on  respecting  this  kiod  of 
Itmited  desiccation,  as  tt^  com^Icticin  dcpetidi  in  a  great  degree  tn  tim 
wkkpt  of  the  ves*^,  the  thtcknobs  of  the  stratum  of  sAlti  ^c. 

'    *  The  precipitalet  of   lime  by  OJ^alate  of  ajntnonia  subside   mora  ' 
YtadUyi  iT  the  solaUom  he  used    w^rm;    but  when  concentrated  aod 
heated  to  the  bolliD^  point,  this  test  acts  also  in  »ome  degree  on  magnet 
sia,  a  circumstance  which  in  tho  present  instance  wti  to  be  particularly 

t  The  proportion  of  Ume  m  «e1enite,aiid  of  acid  m  sulphate  of  b»iyta(^ 
•re  Ukvn  from  a  p^per  of  Mr«  Chcneirix,  in  Nicholson's  Journ^l^  VoL  J 
la  which  they  are  st&ted  to  be  d6'<4  of  Ume  in  100  pa^rts  of  selGiut«»  and 

&4  piirts  of  ^cld  in  100  p»rti  of  sulphate  of  barytes, 

the 
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the  0*136  gmin8  of  selemte  belonging  to  250  ^ins  of  tlie 
water,  yielded  4  814  grabs  of  pare  rjine^4'66  grains  acid 
—  9*48  grains  muriate  uf  lime, 

I  should  not  omit  mentioning,  that  the  method  which  I 
used  in  all  my  experiments  to  ascertam  the  quantity  of  pare 
Jime  in  oxalate  of  lime,  con^isited  in  driving  off  the  oxalic 
acid  by  a  low-red  heat,  and  adding  to  the  calcareoas  residue^ 
then  converted  into  a  sabcarbonate,  a  known  quantity  of 
muriatic  acid  more  tfian  sufficient  to  dissolve  the  whole 
lime.  A  piece  of  marble  of  known  weight  was  afterwards 
added  to  take  up  the  excels  of  acid,  and  from  these  data 
the  quantity  of  lime  was  calculated  with  great  precision. 

8.  lite  clear  solution  containing  nitrate  of  magnesia, 
nitrate  of  soda,  and  a  small  excess  both  of  oxalate  and  mu« 
riate  of  ammonia,  and  amounting  in  bulk  to  about  4  ouaceSf 
was  exposed  to  the  heat  of  a  lamp  for  concentration  ;  but  ia 
a  few  minutes  the  mixture  became  turbid  and  begad  to  de- 
posit a  white  powder,  Wfhich,  from  former  observations,  I  sup* 
posed  to  be  oxalate  of  magnesia.  To  this  solution  concen*  Subciibouat* 
trated  to  between  ^  and  3  ounces,  and  still  warm,  I  added  ^  anuaonia, 
carbonate  of  ammonia  with  excess  of  pure  ammonia.  A 
contfiderable  precipitation  immediatelj  ap|>eared»  and  the 
mixture  became  opaque  and  milky.  The  next  moniing» 
however,  the  fluid  had  become  quite  transparent,  and  in- 
stead of  a  white  impalpable  precipitate,  1  found  clusters  of 
perfectly  pellucid  crystals  spread  over  the  bottom  of  the 
vessel,  with  distinct  interstices  between  them* 

This  salt  was  no  doubt  an  ammoniaco^magnesian  carbo* 
oate;  and  the  remaining  solution,  although  still  containiiig» 
as  will  presently  appear,  a  vestige  of  magnesia,  was  so  lar 
free  from  it,  as  not  to  have  its  transparency  disturbed  by 
craustic  potash.  These  crystals,  after  being  well  washed 
in  distilled  water,  were  exposed  to  a  gentle  heat  to  drive  off 
the  ammonia,  in  consequence  of  which  they  crumbled  down 
into  a  white  impalpable  powder,  exactly  resembling  commoa 
carbonate  of  magnesia.  This  powder  being  then  treated, 
and  its  quantity  estimated » in  a  way  similar  to  that  which 
hod  been  employed  with  the  lime;  and  being  increase  bjf 
the  addition  of  about  0*5  of  a  grain  of  a  iimilar  precipitate 
(which  had  escaped  the  action  of  the  carbonate  of  aQimouia 
D  S  aad 
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and  was  obtained  firpm  the  last  remaining  solution  by  evapo- 
ration and  calcination),  amounted  to  11-10  grains  of  pure 
magnesia  =rl4'I5  grains  of  muriatic  acid  z:  25*^25  grains  of 
mariate  of  magnesia* 

9.  The  muriate  of  soda  was  next  estimated  from  the  1*2*28 
grains  of  muriatic  acid  found  to  remain  af^er  substracting 
the  sum  of  the  two  portions  (4-66  grains  and  14*15  grains) 
belonging  to  the  lime  and  magnena,  from  the  31*09  girains* 
or  sum  total  of  acid.  These  12*28  grains  gave  according  to 
the  proportions  before  mentioned  (sect.  II,  3)  2<)*69  grains 
of  muriate  of  soda* 

10.  From  these  several  results  brought  into  one  view,  and 
the  salts  being  supposed  heated  to  redness,  250  grains  of 
(he  Dead  Sea  water  appear  to  contain, 

Sa!t<.  Acid. 

Contrats  of  Muriate  of  lime  ••••••    9*480  grains    4*66  grains 

*JJf«^*^  Muriate  of  magnesia ..  25*25      =      14*15 

Muriate  of  soda 26695    =z      1228  . 

Sulphate  of  lime 0-136 


the  watef , 


61  061  3109 

or  of  100.         j%nd  therefore  100  grains  of  the  same  water  would  contain* 

Grains. 

Muriate  of  lime  •  • 3*792 

Muriate  of  magnesia •  •  •  •  10*100 

Muriate  of  soda  •  • 10*676 

Sulpbateof  lime  • 0*054 

24*622 


Sect.  V. 

26.  intlysis,     Sfcond  Aiuifysis  of  the  Dead  Sea  Water  hy  a  Method  some- 

what  different  from  the  former. 

J^^*^*^  In  the  mode  of  proceeding  just  related  some  small  loss 
in  the  earths  might  naturally  be  suspected  to  have  taken 
place  in  consequence  of  the  previous  separation  of  the  acid 
und  indispensable  edulcorations.  Besides,  the  muriate  of 
soda  being  net'Cssarily  decom|)osicd  by  the  tirst  part  of  the 
process,  the  analyns  could  not  have  been  considered  as  quite 

satisfactor}', 
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satit^riictorv,  Kfid  not  the  comuion  salt  l>een  procured  uoal* 
tered  by  some  oth*;r  process, 

1*  In  ordeF  to  obtain  these  points^  150  graio*  of  the  water 
were  treated*  with  regarcl  to  the  liiue  and  magpnesiu,  exactly 
ts  in  the  former  artalybi^;  byt  io  this  casct  th^  acid,  instead 
of  bein^^  actually  separated  by  silver,  was  only  calculated 
from  the  former  ebtiraation  (sect.  IV,  5). 

%  The  result  proved  perfectly  agreeable  to  my  ex[|ecta- 
tion.  It  yielded  h  little  more  linie  and  magnesia  than  the 
former  analysis,  but  this  excess  was  scarcely  perceptible. 
With  regard  to  the  muriate  of  soda,  I  was  able  actually  to 
procure  by  eviiporatlon  as  much  as  13*1  gratug  of  this  aalt, 
the  actual  quantity  of  which,  infern^d  as  in  the  preceding 
analysis,  was  J  5*54  i^ain;^,  a  Jit!  ere  nee  easily  aceobbted  for 
by  the  necessity  of  heating  the  salt  to  redness  for  its  ulti- 
mate separation. 

3,  On  sumiping  up  the  contents  of  these  150  grains  of 
the  water,  they  appeared  to  be  as  follow  r 

Salts,  Acid. 

Muriate  of  lime 5*BB  grains  2b9  grwnt. 

Muriate  of  mat^uesitt  ••••  15*37      =      S'Gl 

Muriate  of  soda  ••••••••  15*54      ^     7*'^ 

Seleoite .••.'•\.    0  03 


Contenff  of 
160  fnuns,  bf 
ttiii  malyth. 


3i>-87 


18^G5 


Rid   consequently   the  proportionft  of  these  salt!  in  100  f*rt»poftion»  lf| 

grains  of  ihe  water  would  be :  **^' 

Grains. 
Muriate  of  lime #•.*•••    3*9^0 

Muriate  of  magnesia IQ*%4S  ^^ 

Muriate  of  soda ..f 10*360 

Sulphate  of  time  •••  t  •*••«••••  *    o*U54 

94-580 

The  coincidence  of  these  results  with  those  of  ttie  former 
•nalysis  was  such  as  I  could  scarcely  have  expected  to  in* 
crease  by  further  trials.  The  last  statement,  however^  1  con* 
aider  aa  the  mo^t  accurate  of  the  two, 

it 


ISc&ei&l  remit 


WATER  or  THB  RITER  JOinXN, 


It  mnj  therefore  be  stated  in  general  terms,  that  the  Dead 
Seft  water  contains  about  one  fourth  of  its  weight  of  salts 
fiuppo^ed  in  a  state  of  perfect  desiccation ;  while,  as  I  ob- 
served before,  if  these  salts  be  only  desiccated  at  the  tem- 
fieratnre  of  180^,  they  will  amount  to  41  per  cent  of  the  wa- 
|«r.  This  great  difference  between  the  two  states  of  deatc* 
cation  depends  on  the  great  afBoity  which  muriates,  particu- 
larly that  of  magoeaia,  have  for  water.  Muriate  of  soda  is 
scarcely  at  all  concerned  in  this  difference :  for  1  founds  not 
without  surprise,  that  100  grains  of  artificial  cubic  crj'stals 
of  niariate  of  soda,  being  fused  and  heated  to  redness  in  a 
plttliim  crucible,  lost  at  most  half  a  grain, 
PropoTttonj  of  In  the  analysis  of  Macquer  and  Lavoisier,  the  solid  con- 
Macqiicr  and  i^n^g  ^^f  h^q  Dead  Sea  are  estimated  at  al>out  45  per  cent  of 
the  water,  and  in  the  proportions  of  nearly  1  part  of  com- 
mon salt  to  4  of  muriate  of  magnesia,  and  3  of  muriate  of 
lime;  proportions  widely  different  from  those  which  I  had 
obtained.  But  their  mode  of  operating,  which  ihey  can- 
didly relate,  was  so  evidently  inaccurate  with  regard  to  the 
ieparation  and  desiccation  of  the  salts,  and  in  general  so 
deficient  in  the  esilimation  of  quantities  and  proportions, 
that  thes9  eminent  chemists  cannot  be  considered  as  having 
aimed,  in  this  instance,  at  any  thing  like  an  exact  analysis. 
It  may  be  observed  also^  that  these  gentlemen  found  the 
ipecific  gravity  of  the  water  I  "240  instead  of  ri2lU  as  I 
tiave  stated  it  to  be ;  but  it  appears,  that  their  specimen  had 
suffered  some  evaporation  previous  to  their  experiments^ 
since  they  found  crystals  of  common  salt  in  one  of  their  bot- 
ties,  which  could  not  hiive  happened  without  evaporation, 
TlMprOp^rti-  Besides,  the  specimen  which  1  examined  was,  i  understand, 
jj^p*P^'jj^^^  brought  from  a  part  of  the  lake  not  more  than  two  miles 
uxuJi,  distant  from  the  mouth  of  the  Jordan,  a  circumstance  which 

may  perhaps  account  for  its  being  somewhat  more  diluted| 
than  it  might  be  found  in  other  parts. 

Sect,  VL 

Analyiia  of  the  Water  of  the  River  Jordan* 

V^itriifiht        A§  f  had  scarcely  two  ouuees  of  thi»  water,  and  as  it  cod« 
Jofvbtt.  tained  but  a  very  small  proportion  of  auline  iDgredi^nts,  it 

would 
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wotitd  have  been  in  vain  to  aim  at  analysing  I  it  with  strict 
accuracy.  Vet  1  thought  it  worth  while  to  eatleavour  lo 
form  as  exact  an  estintation  of  its  contents  as  1  could,  on 
account  of  its  connt^ction  with  the  Dead  Sea,  into  which,  as 
was  observed  before,  it  pours  its  wati^i's,  and  appears  to  re» 
main  in  a  stagnating  state.  This  specimen  \ras  brought 
/rom  a  spot  about  thrt^e  mites  distant  from  that  where  the 
river  enters  the  Dead  Sea. 

From  the  perfect  pellucidity  of  this  water*  its  softness,  Apparmtl^ 
and  the  absence  of  any  obvious  saline  taste,  I  was  led  to  sup-  **^*^*       ' 
ppscj  that  it  was  uncommonly  pure,  and  could  in  no  degree 
partake  of  the  peculiar  saline  qualities  of  the  Dead  Sea* 
But  I  was  soon  induced  to  alter  my  opinion  by  tlie  followiug 
tesutts. 

!•  The  same  chemical  reagents,  as  were  used  to  ascer- but  analog^ST 
tain  the  general  properties  of  the  Dead  Sea  water,  feeing  J?  *^*^°^  ***• 
applied  to  this,  produced  analogous  effects.      The  saine  c*ipt  in 
three  moriates  and  even   ihe  veitige  of  selenite  were  dis-  **'<*8^' 
tinctly  discovered ;     and  this   resemblance   became  more 
striking  in  proportion  as  the  ivater  was  concentrated  by 
evaporation. 

S-    500  grains  of  this  water  being  evaporated  at  about 
200**,  the  dry  rt siilue  weighed  exactly  0*8  of  a  grain.     This 
nakes  the  solid  ingredients  amount  only  to  P6  grain  in 
1000  grains  of  the  water,  a  singular  contrast  with  the  Dead 
Sea,  which  contains  nearly  300  times  that  portion  of  saline  Apparently 
matter.     As  the  water  was  concentrating,  a  few  white  par-  <-o'i**>n*  tJit 
tides  were  perceived  on  its  surface,  and  a  few  others  gradu-  contents, 
ally  subsided.     When  dried,  the  residue  appeared  in  the 
fonn    of  a  white  incrustation,  the  upper  edge  of  which 
exhibited  great  numbers  of  very  minute  crystals^  which 
from  their  saline  taste,  and  their  cubic  shape,  discoverable 
liy  the  aid  of  a  microscope,  were  evidently  common  salt. 

a*  Distilled  water  being  thrown  on  this  residue,  a  minute 
portion  of  it  remained  undi^s^olved,  and  on  pouring  an  ac»d 
on  this  subataDce,  a  distiuct  effervescence  was  produced, 
showing  the  presence  of  carbonate  of  lime, 

4*  From  the  clear  fluid  a  |irccipita(e  was  obtained  by 
oxalate  of  ammonia,  ithicji,  dried  but  not  calcined,  weighed 
9*1^  of  a  graiu. 
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5.  From  the  remamiug  clear  soluti^Q  a  magnesmn  pre^i 
cipitate  was  producrd  by  mtnmonin  tind  phosphoric  aci<f,1 
which,  after  driiring  off  the  ammomu  by  heat,  weighed  O'lSl 
of  a  {>raiii. 

6.  The  solution  had  suffered  too  many  alterations  to  allo<i 
mc  to  separate,  with  any  degree  of  aceuracy,  the  muriate  * 
aoda ;  but  from  a  variety  of  circarastanoes,   I  thought  it  no 
unlikely,  that  it  would  have  been  found  pFetty  nearly  in 
aame  proportions,  with  respect  to  the  other  salts,  as  it  exists 
in  the  Dead  f^ea. 

^-^c  Dead  S«*  The  inference  !  drew  from  this  was,  that  the  River  Jor- 
p«ihap*  the  ^^^  might  possibly  be  the  source  of  the  sarme  inpredicnts  of 
concentrated  the  Dead  Sea,  or  at  least  that  the  same  source  of  impregna'- 
trjeraponuaa^ij^ij  might  be  common  to  both.  This  int^uiry,  however, 
would  ret^uire  a  much  more  correct  knowledge  both  of  the 
proportions  of  the  salts,  and  of  loCal  circuin stances*  than  J 
have  been  able  to  obtaii|. 


IFeductions 
^  hypotbe* 


VI, 

An  Account  of  the  Measurement  of  an  Arc  o»  ike  Meriiiqn 
qf  the  Coast  qf  Coromandei,  and  the  Length  of  a  Degree 
deduced  therefrom  in  the  Lai'Uude  of  12*  32'.  By  BHgadt 
Major  William  Lambtox, 

(Vmcludtdfrmn  Vol  XIX,  p.  3177 

of  A  HE  reductions  from  the  hypothenuses  to  bring  them  tq 
the  horizontal  level  were  mode  by  numbering  the  feet  from 
the  old  chain  as  tliey  were  measured,  viz*  by  calling  32 
chdns  3200  feet,  which  would  be  3200' 115  feet  by  the  new 
cht^n ;  but  this  would  produce  no  Beusihle  errour  in  the 
▼ifrsed  ei^n  of  a  very  small  angle,  and  on  that  account  these 
decimals  were  not  taken  into  the  computation,  which  was 
thought  less  necessary,  since  the  whole  deduction  did  not 
amount  to  three  inches.  Neither  was  any  notice  taken  of 
the  different  heights  of  the  liypothentiscs  or  levels  one  aboyc 
anather,  as  that  difference  was  too  trifling  to  affect  a  length 
f»f  (htrty  or  forty  chaiaa,    ^I'be  b^  has  tticrefofe  been  con- 
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eidered  at  the  same  distance  from  the  cfcutre  of  the  eartli, 
1>efore  it  was  reduced  to  the  level  of  the  sea,  and  tlip  per- 
l^endigular  hejght  of  the  »outh  extreiDity»w!iich  I  hnve  coo« 
f^dered  9,3  nearly  the  general  height,  has  been  takep  for  that 
purpiose.  Thai  pcrpetidlculftr  height  was  obtained  by  com- 
parin^  the  south  with  the  north  extremity,  and  theht^ight  of 
the  latter  was  determioed  by  observations  made  at  the  race- 
stand  and  on  the  seu-beacb,  where  allowance  has  been  made 
for  the  terrehtrial  refraction.  The  following  i^  th^  manner 
in  which  it  has  been  determitsed : 

On  the  top  of  the  race-stand,  the  tinder  part  of  the  flag  ^^*' 
on  the  beach  wag  observed  to  be  depressed  9' 30  ;  and  at  abofpt^?fr<tiL 
the  beach,  the  top  of  the  race-stand  was  elevatid  7'  15"* 
When  the  instrument  was  on  the  platform  of  the  race^stanil, 
the  axis  of  the  telescope  was  on  a  le%el  with  the  top  of  the 
railing,  which  was  observed  from  the  l^cli^  3^t  at  the 
beach  the  axis  of  the  telescope  wiis  four  feet  below  the  part 
of  the  flag  which  had  been  observed. 

The  horizontal  distance  from  the  station  on  the  stand  to 
that  on  the  beach  is  —  19^203  feet.  Then  as  19308:4  :: 
Rad  :  tan.  43  ,  which  must  therefore  be  added  to  the  ob- 
served depression  of  the  Aug.  Hence  9  30"  +  43'—  10'  13** 
js  the  depression  of  the  aicis  of  the  telescope  on  the  beacb^ 
observed  froip  the  race-stand, 

Now  the  station  on  the  beach  is  nearly  at  right  angles 
to  Jthe  meridian,  therefore,  by  allowing  60957  fathofns  to 
the  degree,  19S09  feet  will  give  im  arc  of  3'  9"  irery 
nearly,  which  is  the  contained  arc.  And  the  difference  be- 
tween the  depression  and  elevation  being  2'  59",  we  have 

— — ^ -  =  5""5  for  the  terrestrial  refractioti*     Hence, 

^nce  the  observed  elevation  of  the  standi  plus  half  tlie  con* 
laiped  arc,  would  give  thti  angle  subtended  by  the  perpen- 
dicular  hejglit  of   thf;  i(and   above  the   telescope  at   the 

beach,  were  there  no  rt^fraction,  we  shall  have  7  IS""  4- 1^ 

—  $''5  —  8' 44"  for  the  true  angle  subtended  by  the  ptfr* 
pendicuhir  height,  which  being  taken  as  tanj;fHit  to  the  ho* 
rizontal  distance  and  radius,  we  have  R  :  tan.  8'  44"  : : 
jgSOS  :  48797  feet  the  height  required.  But  the  axis  of 
thf  telescope  OD  the  beach  was  determinedi   by  levelling 

dowo 


4£  MSASTBe  or  n  ocgxbe  oit  tb£  comoM;tin>Ei  coast. 

down  to  the  water,  to  be  21  166  feet  above  the  sea.  Which, 
vdded  to  the  above,  give  69*9^  ff^  for  the  perpeuciicu*- 
lar  height  of  tlie  top  of  the  stand  above  the  levet  of  thr 
*ea* 

Now  the  top  of  the  rHCe*»tand  wa»  determined  by  Icrel- 
\mg  tQ  be  31*23  feet  above  the  north  extremity  of  the  bane; 
which,  taken  frona  the  other,  leares  3S713  for  the  north 
extremity  of  the  base  above  the  sea,  which  extremity  be- 
ing, by  the  table,  21*96  feet  above  the  sooth  extremity, 
we  shall  have  15*7 -53  feet  from  the  perpendicular  height ' 
of  the  south  extremity  of  the  line  above  the  level  of  the 
^a ;  and  from  this  height  the  length  of  the  base  has  been 
reduced. 

;  The  angles  of  elevation  and  depresjiion  were  taken  by  the 
prcular  instrument,  from  a  mean  of  several  observational 
and  the  errour  of  colli mation  was  corrected  by  turning  the 
Jhnansit  over,  and  the  horizontal  plate  half  round.  But  the 
weather  was  rather  dull  during  the  whole  of  theie  oper»* 
tjona. 

Major  Lambtoo  then  proceeds  to  give  the  particulars  of 
the  measurement  of  his  base  line,  commencing  in  lat,  13* 
00' 29*59''  N.,  and  extendin«j  4000tr441>ii  feet  eouth-west* 
erly,  making  an  angle  of  10  3&'  with  the  meridian. 

Comniencemenl  of  the  operatmts  from  the  base.     The  large 
theodolite. 

Froperest  fta^  Af^er  the  coinpletion  of  the  base  line,  there  reiuaintd 
tieos  selected,  uQthing  of  iroportunte  to  be  done  until  1  received  the  large 
instrument^  which  arrived  in  the  beginning  of  September. 
I  had  however  mude  an  exturHon  down  the  sea  coa&t,  as  far 
as  Pondicherry,  for  the  purpose  of  selecting  the  properest 
stations  for  determining  the  length  of  a  merkljonal  arc;. 
This  and  the  measurement  of  a  degree  at  right-angles  ta 
the  meridian  I  considered  as  the  first  object  of  this  werk:  I 
accordingly  lobt  no  time  in  proceeding  to  accomplish  theae 
desiderata* 
Tha<^do  ite^  The  instrument  above  alluded  to  was  made  by  Mr.  Cary, 

and  is  in  most  respects  the  same  as  that  described  V>y  Ge« 
neral  Roy  in  the  Philosophical  Transactions  for  the  year 
1790,  with  the  improvements  made  aftenvards  tn  the  micro- 
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scopes,  aud  in  an  adjustment  to  the  vertical  axis«  by  which 
the  circle  can  he  moved  up  or  Let  down  hy  means  of  two 
•cnpBtAQ  screws  at  the  lop  of  the  axis.  These  are  mentioned 
ill  the  Philosopliif  al  IVansactionB  for  1795f  in  the  account 
of  the  trigonometrical  burvey.  By  sinking  the  circle  on  the 
«xis»  it  is  better  adapted  for  travelling,  and  when  tlie  mtcrOi- 
scopes  are  once  adjusted  to  tninnte^  and  seconds,  on  the 
iimb  of  the  instrument,  the  circle  can  always  be  brought 
back  to  the  proper  distance  from  them.  Great  attentioti 
however  is  necessary  in  bringing  the  axis  down,  so  that  the 
wires  in  each  microscope  being  fixed  at  opposite  dots  on  the 
limb,  tijey  may  coincide  with  the  same  dots  when  the  circle 
is  turned  half  round,  or  mode  to  move  entirely  round,  and 
in  a  contrary  direction  to  what  it  had  beea  moved  before  ; 
which  latter  method  has  been  recommended  by  the  maker. 
Thiii  circumstance  respecting  the  axis  should  be  most  scru- 
pulously attended  to  before  the  adjustment  of  the  microme* 
ters  begins,  so  that  when  by  arranging  the  lenses  in  such  m 
manner  that  ten  revolutions  of  the  raicrumeter  may  answer 
to  ten  minutes  on  the  limb,  and  therefore  one  division  to 
one  second,  tive  circle  can  always  be  brought  to  its  proper 
height,  by  trying  the  revolutions  of  the  micrometer. 

it  has  however  been  found  from  experience,  that  unlesi 
in  cases  of  very  long  and  troublesome  marches,  it  is  not  ne- 
cessary to  sink  the  axis*  The  carriage  being  performed  al- 
togethf  r  by  men,  there  is  not  that  jolting  which  any  other 
inode  of  conveyance  is  subject  to,  and  as  I  found,  that  a 
considerable  time  was  taken  up  in  adjusting  the  axis  before 
the  revolutions  of  the  micrometers  could  be  brought  to  their 
intended  limits,  1  therefore  laid  it  a^idej  unless  under  the 
circumstiinces  above  mentioned. 

The  semicircle  of  the  transit  telescope  is  graduated  to  10'  !>cmtciircTe 

of  a  degree  in  place  of  30',  which  was  the  case  with  the  J^*-'  tf*"**^  te* 

,   ,  lescope. 

semicircle  described  by  General  Roy,  and  the  micrometer 

to  the  horizontal  microscope  applied  to  this  semicircle, 
making  one  revolution  iu  two  minutes,  and  five  revolutions 
for  ten  minutes  on  the  iimb;  and  the  scale  of  the  microme- 
ter being  divided  into  sixty  [jarts,  each  part  is  therefore  two 
ieconds  of  the  circle. 

A  number  of  ejt  peri  merits  have  been  made  for  detenuin-  Errour  of 

;.,„  fceinidiclc- 
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ing  the  errour  of  the  fiemlcirclet  and  to  ticertain  the  place 
of  the  fixed  wWe  in  the  horizontal  microncope,  so  as  to  divide 
the  erronr.  It  has  appeared  in  the  event,  that  the  teleycoyic 
t>eiiig  in  its  right  position,  (that  is,  wh^ti  the  limb  aod  mi- 
croacope  were  on  the  left  hand,)  and  the  fixed  wire  placed 
at  zero  on  the  semicircle,  when  the  circle  or  limb  of  the 
theodolite  was  turned  ISO'  in  azimuth,  and  the  telescope 
turned  ov^er,  the  fixed  wire  was  then  distant  from  zero  on 
the  opposite  part  of  the  4|rc  by  a  mean  of  a  great  many  ob* 
fcrv^tions  2'  57  >  the  half  of  which  is  therefore  the  erronr, 
f  hii  half  wag  carefully  set  off  from  zero  by  the  movable 
inicroinetcr  wire,  and  the  fitted  one  brought  to  coincide  with 
it.  Oo  the  rijt^ht  application  of  this  erronr,  ther^  will  be 
1'  28'  '5  to  add  to  the  elevations  and  subtract  from  the  de^ 
prcssions.  The  observations  for  determining  this  quantity 
were  repeated  at  dlflereut  times,  and  under  the  most  favour^ 
able  circumstances;  ilic  adjustments  of  the  whole  instrn- 
raent  being  frequently  exarpiued,  and  the  level  applied  to 
the  telescope  revvrscd  at  most  of  the  obbervalionu*  For  the 
line  of  collimatton,  as  the^e  corrections  depend  on  having  a 
well  define*]  object,  1  fixed  a  bamboo  upwards  of  a  mile  dis- 
tant from  the  observatory  tent,  and  tied  round  it  several 
narrow  blripes  of  black  &ilk,  one  of  which  was  near  the  ho- 
rizontal  wire  when  the  axi:i  of  the  telescope  intersected  thli 
6ta0'  after  being  broaght  (o  a  level  by  the  bubble.  Then 
the  instrument  being  adjusted,  and  the  telescope  directed  to 
the  bumboo  being  perfectly  level,  pnd  the  wire  of  fhe  mi- 
crotpeter  in  the  piece  brought  to  the  intersection  of  the  cross 
wires,  the  angular  distance  to  the  mark  on  the  bamboo  was 
roeapured  by  the  runs  of  that  micrometer,  and  the  wire 
brought  back  to  the  point  of  interBection  of  the  other  wires. 
The  circle  was  then  turned  half  round  ^nd  the  telescope 
reversed  or  put  again  into  the  same  Yst  The  levelhng  ad- 
justment wafi  then  made,  and  the  angular  dislnnce  from  the 
intersection  of  the  wire:*  to  the  black  mark  a^in  taken,  half 
the  difference  between  which  and  the  former  wa»  of  course 
the  errour  of  collimation.  This  errour  was  repeatedly  re- 
duced till  it  be  came  very  email ,  half  by  the  fin^ijer  screw  of 
the  clamp  to  the  semicircle,  and  half  by  the  adjusting 
|crew6  to  the  levelling  rods.  After  that|  the  TemaiDiDg  er- 
rour 
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rauT  was  repeatedly  exammed  aud  found  to  be  2"'36  to  be 
pubstracted  frum  the  elevations  a.ud  udded  to  tbe  depvesstons 
ubeii  the  telescope  is  in  the  ordiuary  poaitlon,  or  when  the 
semicircle  and  microscope  are  ou  tbe  left  hand ;  but  rice 
persa  when  in  the  coiitmr}'  position,  These  errours  of  tb^ 
fteraicircle  nud  line  of  collimatigu  bein^  opposite,  the  result 
from  corapanson  wiil  be,  ''Tlmt  when  elevations  or  deprei* 
$hfn  are  takcnn  with  the  semicircle,  1'  ^G'  rau5t  be  added  to 
X\ie  former^  and  substracted  from  the  fatter,'* 

AjuI  that  wheu  the  elevations  and  depressions  are  taken 
by  the  raicrometer  in  the  eye  piece  2  '*36  mui^t  be  deducted 
from  tbe  eleratiom  and  added  to  the  depressions, 

Tbe  micrometer  in  tbe  focus  of  the  eye-^^lass  of  tbe  tmn-  Micmmeter. 
sit  tele&cope  is  tbe  same  in  all  respects  as  tbe  one  mentioned 
by  General  Roy»  that  is  to  say,  the  circle  or  scale  is  divided 
into  one  hundred  divisions,  and  there  if  a  notiius  fixed  to  « 

the  upper  part  of  the  telescope,  v^htcb  defines  the  revolii* 
tions  of  tbe  n^icro meter  as  far  as  ten  for  Uie  elevations,  aud 
ten  for  tbe  depressions.  Several  experiments  were  made 
with  the  same  marked  bambtiQ,  for  Jiscertaiuiiig  the  value  of 
these  divibioDs,  and  it  was  found,  that  seven  revulutioas  and 
61*4  divigions  were  equal  to  ten  minutes  on  tbe  limb  of  tbe 
fiemicircle,  so  that  one  diviaiou  was  eijual  to  -788  of  a  pe- 
cond. 

Having  given  tables  of  alt  the  angles,  Major  Lambton 
adds.  The  angles  have  been  taken  with  much  care,  and  I  RamArki«i 
believe  with  as  much  accuracy  as  the  nature  of  such  a  pro-  ^^^  •H^'^ 
cess  udmitH  of;  difficulty,  however,  very  frequently  arottt 
from  the  haziness  of  the  wetitheri  which  rendered  the  ob* 
jects  at  the  very  distant  points  extremely  dull,  and  occa« 
sioncd  fromc  irregularity  iu  tbe  a  utiles.  Whenever  that  hup* 
pened«  the  observations  were  often  repeated,  and  in  caseaajp 
one,  ill  particulttf,  was  different  from  the  otlier  so  mucb  as 
ten  seconds,  it  wus  rejected  till  the  three  angles  of  the  tri- 
aii|^le  had  been  observed.  If  tlie  sum  of  these  angles  waa 
ptar  what  it  ouj^bt  to  be,  no  further  notice  wa^  taken  of  it; 
but  should  tiie  sum  of  the  three  angles  be  nearer  the  truth 
by  taking  it  into  the  account^  and  that  thi-re  appeared  aa 
irreguUnty  in  the  other  two  ubeetved  angles,  I  have  made 
i(  3  ruk  to  take  e4«^b  observed  un^le  as  fi  correct  one,  o^d 

divtda 


£vide  the  excess  or  defect  between  the  oilier  tw6,  and  then 
compute  from  the  given  Aide  the  other  two  sides ;  and  after 

doin^  the  same  thin^  with  each  of  the  angles  snccesBi vely, 
H  raenn  of  the  sides  thus  brought  out  wiia  taken «  which,  to 
certain  limits,  tvill  always  be  near  the  truth.  I  then  raried 
the  selection  of  the  observed  angles,  rejectiog  such  as  1  had 
reason  to  doubt;  and  by  correcting  them,  and  computing 
the  two  re^iiiired  sides  of  tlie  Irian^le,  those  which  <j^ve  th<f» 
sides  nearest  to  what  had  been  brought  out  by  the  oth^f 
method  were  adopted^  let  the  errourbe  what  it  would.  This, 
bowever,  haa  rarely  happened;  and  when  it  did,  i^reat  pre* 
caution  was  used :  and  no  an^le  was  rejected*  without  some 
reason  appeared  to  render  it  doubtful* 

In  correcting  the  observed  angles  to  obtain  those  made 
Vy  the  chords,  I  have  used  the  formula  given  by  the  Astro* 
Qomer  Royal,  in  his  demonstration  of  M.  de  Lambre*s  pro* 
Uem,  which  appears  in  the  Philosophical  Transiacttons  for 
1797^  The  spherical  excess  is  of  course  had  from  the  well 
known  method  of  dividing  the  area  of  the  triangle  iti  square 
seconds,  by  the  number  of  seconds  in  the  arc  equtil  to  ra* 
diQs,  where  the  number  of  feet  In  a  second  may  be  had  by 
using  the  degree  as  has  been  communfy  applied  tothemeaii 
«[»here,  or  the  mean  between  the  degree  on  the  meridian  and 
its  perpendicular.  This  being  of  no  farther  use  than  ta 
check  any  errour  that  might  happen  in  computing  the  cor* 
rectiont  for  the  angles* 

Olfsrrcatiofis  btf  the  Zenith  Sector  for  the  htkudeofPftudn^ 
stati&Ttt  and  the  station  near  Tnvandeporum ;  and  th% 
tength  of  tht  celestial  arc, 

li^iiliwctor.  The  zeuifh  sector,  with  whicli  these  observations  have 
been  taken,  was  made  by  Mr.  Ramsden,  and  is  the  one  al- 
luded to  by  General  Roy,  in  the  Pbih>»ophical  Transactions 
for  17iJ0>  being  then  uDfinihhed.  The  radius  of  the  arc  is 
Jve  feet,  and  the  arc  itself  is  of  that  extent  to  take  in  nine 
flcgrees  on  each  side  of  the  zenith.  It  is  diTided  into  de- 
^ees,  and  smaller  divisions  of  'IQ'  each>  which  are  num- 
i>cred.  Each  of  these  last  is  again  subdivided  into  four,  of 
5'  each.  The  micrometer,  which  moves  the  telescope  and 
ArCj  is  graduated  to  secondly  and  one  revolution  mores  the 

arc 
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arc  ov€r  r  10"  0%*"f  but  the  scale  being  large,  a  small  frac- 
tion of  a  second  can  be  easily  defined*  The  coriBtritctioUy 
and  improvementii  to  the  zenith  sector,  are  so  well  known, 
that  a  minute  description  of  it  here  would  be  unnecessary* 
It  will  therefore  suffice  to  say,  that  as  far  as  so  delicate  an 
Instrumeat  can  be  managed  in  a  portable  observatoryt  or 
travelling  teat,  which  never  can  offer  the  advantages  of  « 
fixed,  well  contrived  building,  I  have  every  reason  to  be  sa* 
tisiied  with  it. 

The  time  I  commenced  obsen'ing  at  Paudree  station  was  Obvervxtlrai. ' 
during  the  heavy  part  of  the  monsoon,  which  occasioned 
irequent  interruptioDs:  and  although  I  had  intended  ob* 
serving  by  at  least  three  fix^  stars «  I  only  succeeded  to  ray 
satisfaction  in  one,  which  was  Aldebaran.  With  that  star  I 
Yiad  a  fiirtunate  succession  for  about  sixteen  nights ;  soiae 
few  of  these  observations,  being  less  brourable  than  tbe 
others,  were  rejectei 

During  the  time  [  was  at  Trivandeportim,  near  Cudda- 
loTC,  the  weather  was  settled  and  serene,  and  the  nighU 
perfectly  clear,  so  that  I  had  an  unlimited  choice  of  stars, 
bat  having  been  successful  with  Atdebaran,  I  chose  that  atar 
far  determining  the  length  of  the  arc. 

As  I  consider  the  celestial  arc  more  likely  to  be  erroneous  MMoroT^b* 
than  any  terrestrial  measurement*  I  have  thought  it  "cccf- J^hJ^*  *^ 
«ary  to  give  some  account  of  the  manner  of  observing  aod  iniEruxaaui* 
of  adjusting  the  instrument,  for,  after  two  years  experience, 
I  have  found,  that,  notwithstanding  the  great  powers  of  the 
Kcnith  sector,  extreme  delicacy  and  attention  are  requtske. 
to  render  the  observations  satisfactory.  The  following  me- 
thod of  adjustment  1  have  always  practised*  Afler  having 
brought  ll*e  vertical  axis  nearly  to  its  true  position  by  the 
•dju^ng  screw  at  the  bottom,  or  so  that  the  wire  of  the 
plummet  would  bisect  the  same  dot  when  the  telescope  waa 
OQoved  to  the  opposite  side,  or  half  round  on  the  axis,  I' 
then  examined  whether  the  dot  at  the  centre  of  the  hori- 
2oMtal  axis  was  bisected,  and  whether  the  wire  moved  in  the 
vertical  plane  clear  of  the  axis;  for  unless  it  be  perfectly 
free,  all  the  observations  will  be  fal^.  When  I  bad  bi- 
sected the  dot,  I  either  took  out  the  microscope  and  looked 
obliquely,  or  did  the  same  by  a  magnifying  glass,  and  by 

that 
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tbftt  cuean>  I  could  diticover  the  soiaHest  parallax.  If  it  ad«^ 
mitted  bein^  brouglit  nesrer  to  the  axis,  it  was  done ;  but  I 
fouml  from  cvperieiicc,  thai  it  was  more  eligible  to  leiiTe  the 
wire  at  n  sensible  distance,  than  to  bnjij;  it  very  near*  Ha%'^* 
ing  futisHerl  myself  in  this  particular,  I  exainici^  with  the 
iDicroscope  aj^ia  ia  fro^t*  moved  the  wire  freely  tn  the  ver^ 
tical  plane,  and  tliOD  bisected  the  dof.  The  tele!iCope  was 
then  moved,  so  that  the  wire  was  broug^ht  over  the  dot  zero 
on  tfie  arc*  and  the  same  precaution  used  with  respect  to 
the  wire  moving  free  of  the  aro  ;  and  here,  as  well  as  abot^* 
I  foQud  It  btbt  to  allow  a  sensible  dititance  between  the  mitt 
aud  tiie  arc, 

U15^«TO«^*  c'     The  tnicrosrope  by  which  the  upper  dot  in  the  honzotital 
ctticiwooix-*  axis  is  examined  being  fixed  by  the  maker,  the  axis  of  vision 
18  of  course  at  right  angles  to  the  Vertical  plane^  and  will  ' 
meet  ttrat  pli^ine  iu  the  centre  of  the  axis ;  but  the  lowev  \ 
microscope  is  ToovabJe,  and  requires  care  to  fix  It  so  as  to 
bave  the  wire  in  the  axis  of  vii»ion,  and  be  free  from  the  ef- 
feeta  of  parallax ;  this  I  have  done  by  moving  it  along  tl>« 
fcra^si  plate  in  front  of  the  arc,  till  the  wire  appeared  fret 
from  curvature,  tind   then  adjusted  the  dot.     In  these  lute 
obser^'ationst  I  have  generally  made  the  final  adjustment  by -I 
the  light  of  a  wax  taper,  for  the  wind  being  sometimes  high  . 
and  troublesome,  1  found  there  was  much  irregularity  in  the  ' 
observations,    until   I   adopted   that   method-      I  therefore 
closed  the  doors  and  windows  of  the  obbcrvatory  lent,  so  at ' 
16  have  a  perfect  stillness  within.    The  distance  of  the  wire 
from  the  axis  and  the  arc  is  likewise  better  defined  by, a  taper  , 
by  noticing  the  shadow  in  moving  the  light  to  the  right  and 
left. 
'  Tixlng  the  in-      In  fixing  the  instrument  for  th^tar,  great  cafe  was  taken  J 
to  have  it  placed  in  the  meridian,  winch  was  doncby  a  mark*| 
at  near  the  distance  of  a  nn  ally  one  of  my  smaliJ 

flags),  tiic  polar  stjir  bavin-  »>rtiii   previously  observed  by 
the  large  iheodoLte  for  this  purpose.     The  telescope  wa* 
then  moved  in  tlie  vertical,  till  the  wire  of  the  plummet  ir 
M  the  nearist  diviijion  ou  either  limb  to  the  zenith  distance' 
itt  the  star,  which  could  always  be  nearly  known.    The  mi- 
crometer,  having  been  potto  zero,  was  firmly  screwed,  andi 
tbe  dot  on  tW  limb  carefully  bisected,  the  inbtrument  was 

tmncd 
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tiirned  half  round  i  the  adjustment  examined  and  corrected^ 
if  necesiary.  This  being  done,  the  degrees  and  minutes^ 
^c.>  on  Lb&arc  were  noted  down,  ai  was  also  the  particular 
division  01)  the  micrometer  scale,  at  which  the  thdox  stood^ 
and  the  fractional  pati  of  a  division  in  case  there  was  any. 
In  this  ittate  every  thing  remained  to  withJn  fifteen  or  twenty 
minutes  of  the  time  the  star  was  to  pass,  when  I  repaired  to 
the  tent,  and  again  examined  whether  the  wire  bisected  tht 
dot;  if  it  did  not,  the  instrument  was  again  a()justcd  to  thd 
same  dot,  and  the  horizontal  axis  also  examined  by  the  up^ 
per  microsco^>e,  all  this  being  dontf  the  tector  was  placed 
iu  the  meridian. 

When  the  star  entered  the  field  of  view,  the  micrometer  Ob^erraikm  df 
wa^  moved  i^cntly  till  the  star  was  near  the  horizontal  wire« 
but  not  bisected  till  it  came  near  the  vertical,  that  the  mi- 
crometer might  not  be  tarned  back,  but  continae  moving  in 
the  same  direction*  This  I  did  to  avoid  any  false  motion  in  Cautidfn  re-  '^ 
the  micrometer  screw,  and  1  was  led  to  this  precaution  by  'Pfcting  the 
the  repeated  experiments  I  had  made  in  examining  the  divi* 
•iont  on  the  arc,  for  it  sor^etimes  happened  after  moving  the 
arc  over  one  of  the  divisions  till  the  wire  bisected  the  next 
dot;  and  then  turning  it  back  again,  that  the  index  of  the 
micrometer  was  not  at  the  same  secondi  but  had  pai&ed  over 
It  perhaps  one,  and  sometimes  two  seconds  ;  but  by  moving 
liver  the  next  live  minutes  in  the  same  direction,  the  number 
of  revglutions  and  seconds  were  always  what  they  ought  to 
be,  to  some  very  small  fracticfti.  This  anomaly,  howeveir, 
only  happened  in  some  situations  of  the  screw,  and  to  avoid 
an}'  crrours  arising  therefrom,  I  adopted  the  above  method. 

The  xenith  distance  of  the  star  being  now  had,  On  one  part  Zenith  dit*  \ 
of  the  arc  or  limb,  after  the  same  process  had  been  gone  b*^JJ"pamor 
through  the  next  night,  with  regard  to  ihe  adjustment,  the  thewe. 
2«nith  distance  was  taken   on  the  other  part  of  the  arc,  by 
turning  the  inbtrumeBt  half  round  on  its  vertical  axis.     The 
mean  of  the^  two  was  therefore  the  true  observed  zenith  dis-* 
tance,  and  half  the  difference  was  the  errnur  of  coUimaiicm, 
For  applying  these  to  the  purpose  ia  question,  the  mean  of 
the  Jienuh  distances  being  corrected  lor  refriiction,  th«  decli- 
Dltioa  of  the  star  for  vach  of  these  nights  was  corrected  for 
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Dutfltion,  abcrraLtion,  5ec.,  to  the  time  of  observation ^  and 
the  mean  of  the  two  taken  for  determining  the  latitude. 

In  this  manner  has  the  whole  scries  uf  observations  been 
continued^  by  turning  the  sector  half  round  every  night,  for 
tJie  purpose  of  observing  on  opposite  parts  of  the  arc,  and 
each  compared  with  its  preceding  and  succeeding  one*  In 
pursuing  this  method,  it  was  unnecessary  to  notice  the 
errour  of  collimation  for  any  other  purpose  than  as  a  te^t  to 
the  regularity  of  the  observations;  for  until  ihcy  became 
tiniform,  no  notice  was  taken  of  the  zenith  distances,  con- 
cluding that  there  bad  been  some  mismanagement,  or  some 
defect  in  the  adjustment. 

After  mnjor  Lambton  had  made  out  his  account  of  the 
meridional  arc,  he  completed  the  measurement  of  a  degree 
perpendicular  to  the  meridian  in  latitude  1^^  32'  nearfv-, 
derived  from  a  distance  of  upward  of  fifty-five  miles»  be- 
tween Carangooly  and  Curnatighur,  two  stations  nearly  east 
and  west  from  each  other.  The  final  results  of  hiseompii«* 
tations  are,  that  the  degree  on  the  meridian  in  this  latitudti 
is  60493  fathoms  nearly^  and  the  degree  perpendicular  to  it 
61061  fathoms  nearly. 


An  Account  of  some  New  Appfesn  which ^  tmth  mnm/  other$ 
thai  have  been  iong  cuUivatcd^  were  exhibited  before  iht 
Jiorticnliural  Saciefi/t  the  2d  0/ December  1806,  By.  Mu 
Artiivr  BiOGs,  /'.  H.  S, 
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The  apple  ont  VJ' F  all   the  diiferent  fruits,  that  our  island  aflbrds,  nont 
of  our  best       ^^^  ^^  brought   to  a  higher  degree   of  perlectioii,  with  so 
little  care  and  trouble,  especially  in  its  southern  counties* 
than  the  Apple,     For  a  proof  of  thi»,  I  hope  it  will  not  be 
^  deemed  presumptuous  in  me  to  refer  to  the  catalogue  below, 

every  variety  of  which  I  had  the  hunour  of  exhibiting  to  the 
•     HorticuJtuat  Society,  at  our  meeting  in  December  last»     Hav- 
ing been  flattered  by  the  wishes  of  many  gentlemen  then 

present, 
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Ijiroseut,  to  gtve  lome  account  of  sucL  as  are  ucw,  and  by 

^hat  cuUnre  they  have  been  produced  in  -such  perfection,  I 

.canDot  but  atletnpt  it,  though  very  inailequfite  to  the  msk, 

for  almost  every  hour  ot^  ray  life  has  been  emplgyed  in  fol* 

lowing  the  instruclions  of  others,  and  when  I  have  deviated 

001  them,  wi|h  a  view  to  improvement^  I  have  seldom  been 

ble  to  write  down  the  result  of  roy  experiments  with  any 

t  is  faction  to  myself. 

Ikside   the   sorts  of  apples  lately  exhibitedi    the  garden  Apple  irt^w 
f  JtiA^c  Swainson,  eaq,»  my  iodukcnt   master,  contains  a*^'^^^*'^^'    . 

»      -1  '       y  rt  stand  to<»clo<e^ 

tiuaiber  of  others,  which  are  less  valuable.     When  I  mention  nor  their 

that  I  am  cutting  these  away  as  ihc  better  trees  advance,  and 

Ehinning  the  branches  of  the  latter  also  as  ibey  require  it,  I 

rhaps  tdl  all  that  is  to  be  told  upon  the  subject ;  for  I 

have  found  nothing  of  more  consequence  to  the  health  of 

the  apple  tree  than  plenty  of  light  and  air.     The  instructions 

•of  the  late  Mr«  Philip  Miller,  on  this  head,  are  so  pointed^ 
ind  i  see  so  many  apple  trees  smothered  ciiJier  by  their  own 
brunches  or  those  of  other  trees,  that  I  cannot  do  better  than 
ijuote  his  words.     After  directing  the  standard   tre<;s  to  beLar^e^e^ 
.planted  at  the  dislance  of  40  feet  every  way*  and  the  dwarfs  **»^^f  ^^^.^ 
Bt  that  of  20  feet,  he  says,  '*  1  nra  aware  how  mnny  enemies  I  £eei  distaau  r 
ihall  raise  by  retrenching  the  great  demand,  which  must  of  ne-  '^ 

Lccssity  be  made  in  the  several  nurseries  of  England,  if  this 
[practice  be  adopted,  but  as  I  deliver  ray  sentiments  freely  un 
every  article^  aiming  At  nothing  more  than  the  infurmazioo 
pf  my  readers*  so  I  hope  there  wilt  be  found  none  of  my 
profession  of  such  mercenary  tempers^  as  to  condemn  me  for 

Itflling  the  truth,  though  it  tnay  not  always  agree  with  their 
joterejits.'" 

I  feci  no  fear  in  referring  to  this  great  gardener's  work,  be*  MaybepUnted 

kcause  all  the  principal  nurserymen,  who  now  supply  the  pub-  ^^^^^  ^^  b* 
3ic  Uk  the  vicinity  of  London,  are  men  ot  too  much  liberality  grow, 

[to  recommend  a  le&s  distance,  than  the  above;  and  in.  the 
present  opulent  state  of  this  country,  the  original  price  of 
the  trees  is  comp.trativuly  so  triflingt  that  If  any  one  plants 
double  the  number  which  ought  to  remaiui  he  will  be  repaid 
more  than  a  hundred  fold  in  ilie  few  years  that  the  alternate 
rtfCi^  arc  suffered  to  stand.  Thii  is  a  prdciice^  therefore, 
E  2  which 
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wWcH  t  have  not  scrupled  to  recoTnmend  :  Kiit,  after  nil, 

wfiether  a  gentleman  planti  muny  or  hw  trees,  his  fulure 

success  and  grattficafiuii  depend  priiicipallj  upon  the  Judg* 

ment  of  his  gardener,  in  choosttig  ^wch  frees  in  the  nursery, 

as  have  been  grafted  from  hearing  hranehes:  and  if  I  thought 

myself  authorized  to  give  any  hints  to  our  lfijrsery*meii,  it 

would  be  relative  to  the  selection  of  their  grafts  and  buds, 

not  only  in  the  apple  tree,  but  every  sort  of  fruit  tree,  about 

which  they  are  in  general  too  careless. 

1  must  now  observe  that  the  appk  tree  will  grow  readily  by 

raisvd  with  id-  cQltines,  and  that  trees  raised  in  this  way,  from  health v  one 

i^itfiuge  from  f  • 

cuttings.  5'eav  old  branches,  with  blossom  bod^  upon  them,  will  contini»e 

to  go  on  beaiing  the  very  ^nest  possible  fruit,  in  a  small  cork 

past,  for  many  years*     Such  trees  are  also  peculiarly  proper 

for  forcing,  by  «ay  of  curiosity  or  luxury,  and  I  bttit«fi» 

that  they  «iie  le^s  liable  to  canker  thun  when  raised  by  grafi* 

ing,  though  I  aiu  unable  to  ob^ign  any  reason  for  it.     I  have 

more  than  once  experienced  this  in  the  goifkn  pippin,  cuttings 

of  which  have  remained  seven  years  in  perfi^ct  health,  wheu 

l^jj^'^*'  grafts  taken  not  only  from  the  same  tree,  but  from  the  very 

branch,  part  of  which  was  divided  into  cuttings,  cankered  in 

This  di««jt)Yef-  two  or  three  years.     Accident,  which  brings  to  light  so  many 

id  by  accident,  useful  things,  first  taught  me  thih  practice ;  some  ctittings 

that  I  had  stuck  into  the  ground  for  markf  of  annual  fk»werf, 

having  all  made  roots.     The  soil  was  loamy,  and  the  summer 

proved  so  wcl  and  cold,  that  many  buuchea  of  grapes  in  a 

terge  greenhouse,  which  I  could  not  prevail  upon  the  gentle* 

man  I  then   served  to  be  at  the  expense  of  thinning  vritk 

sdssars,  rotted  when  green. 

The  soil  at  Twickenham  h  light,   and  inclined   to  sand 

rather  than  loam,  in  which  the  apple  tree  will  ripen  its  fruit 

earlier  and  more  completely  than  in  a  stiffcr  soil,  but  it  will 

not  last  so  long.     Young  seedling  plants  will  also  produce 

their  blossoms  and   fruits  in  a  shorter  period  in  such  soil. 

Our  trees  being  originally  placed  loo  near  each  other,  I  have 

May  be  trans-  transplanteti  scveial  into  other  quarters  with  very  great  soc- 

4>Uat<;4  kige,    ^^^^  <.veii  after  the/  had  aitained  a  considerable  magnitude. 

In  doing  this,  f  was  careful  to  preserve  every  root  possible 

fcoth  great  and  small,  to  havt  the  groutid  where  they  were  to 
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fee  planted  reftdy  open  ti>  receive  th^niy  io  tbat  their  n>oti 
More  only  expused  to  tbe  air  a  hvr  minutes,  dispu^iug  their 
iibres  as  horizoutally  as  possible,  and  not  lt»ti  deep.  The 
months  of  September  and  Oct«>ber  should   be  preferred  fot 

Itjmnsplanling  any  large  tree,  watering  it  well  if  showers  do 
'not  fall  ihe  same  day :  if  the  leaves  are  nut  piilJed   off,  it 
ivtH  inake  fresh  roots  iib mediately,  or  at  all  events  be  more 
liisposed  to  push  them  forth  in  spring.     I  constantly  tread 
$ht  ground  exceeding  ^rmly  with  my  feet,  in  separate  layert 
of  aboiit  an  inch,  so  as  to  render  staking   Unnecessary,  a 
practice  ^i^hich  if  pei^orroed  so  as  to  have  any  real  effect  is 
»vc;ry  expensive,  but  which  too  frequently  does  more  mischicC 
]than  good^ 
Of  the  varieties  of  the  apple  cultivated  in  Mr.  Sw-ainson^ 
garden,  which  ripen  early,  I  can  especially  recommend,  the 
rummer  pippin,  Devonshire  quarringtoa,  summer  timvetler, 
^m  4)land  rose,  summer  pearmiiin,  red  eolviUe,  maHgold,  Ktrk'f 
^H  ^acomparable^,  Evan^s  valuable,  nonsuch. 
^■«<    Of  the  autumn  and  winter  vanettej,  perhaps   all  those 
^H\%hich  follow  are  valuable,  especially  ^^eh  as  are  marked 
^BpiVJIli  a  star,  and  those  marked  vith  a  cross  are  new. 
^■^     ^Norfolk  storer,  ^Norfolk  beau6n,  Norfolk  paradise,  HoU 
^K  land  pippin,  csmbroidered  pifpin,  striped  HoHand  pippin,  *le» 
r       XQon  pippin:  as  this  variety  ii  beginmng  to  canker  in  many 
gardens,  there  is  no  doubt  that  it  is  old,  and  has  been  intro* 
dttced  from  the  continent,  probably  Normandy:  for  a  gef|* 
tleman  who  was  at  Houeni  during  the  last  short  peace,  saw  it 
ikere  in  abundance. 

*Ribston  pippin^  New  Town  pippin^  ♦golden  pippin,  Mar- 

btnail  pippin,  French  pippin^  Ktrton  pippin;  Wyken  pippm, 
fern's  pippin,  London  pippin,  *Kentish  pippin,  New  Town 
late  pippin,  mathi^matic  pippin,  f  William's  pippm, Wbitinore*! 
|pippin>  New  York  pippin,  ratpberry  pippin,  cat's  head, 
•king  of  pippins,   nonpareil  codling,  Cewring's  queening, 

k 'flower  of  Kent,  SeOeswood's  rejnctte,  •Hollanil  berry,  golden 
•Inunds,  margltl,  nutmeg  apple,  royal  russet,golden  russet,  Pile's 
Cutset,  Clifton  crab,  *Mjn{hin  crab,  French  crub,  Hereford- 
shire pearmain,  Loaa's  pi  aimain,  Ho1t*s  pcarmain,  Kentish 
inctte,  lady'i  thigh,  pigeon's  eggj  T«>1  worth  court,  spiOB 

apple. 


H 
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«pp1e»  quince  «pp)e«  ball  door,  •transparent  pippin,  •gol^fn 
fcinettc,  golden  royal,  fBigg's  nonsuch,  f flat  green,  tfaisc 
beaufin,  summer  breeding,  coeur  pentlu»  fM 'tier's  dumpling, 
tPadley's  pippin,  ^oval  apple,  fgreen  pyramid. 

To  give  a  complete  history  of  each  of  the  new  apples 
above  meulinned  is  out  of  my  power:  they  have  all  been 
raised  by  other  gardeners,  from  whom  we  may  rather  expect 
it :  iu  the  mean  "while,  however,  the  following  descriptiont  will 
perhaps  suffice  to  make  those  which  appear  to  me  the  best^ 
Ihore  known, 

William  i  pippin.  Siace,  from  2  inches  to  2i  inches  lon^ 
Colour,  pale  yellow,  with  a  little  red  on  the  sunny  side,  and 
here  and  there  a  spot.  Shape,  somewhat  conical>  scarcely 
longer  thanbroad,  deeply  umbilicatcd  at  the  stalk,  whicli  is 
tboit,  hollow  at  the  top;  the  lca0eti»  of  the  caly:$,  though 
black  and  dry,  still  remaining  more  perfect  than  in  many* 
Flesh  1  pale^  yellow,  soft,  excellent  to  eai  ripe  from  the  tree, 
baking  and  rooi^ting  well,  till  Christmas* 

Padley's  pippin,  Sise,  from  2  to  3  inches  in  length. 
Colour,  rich  yellow,  generally  very  finely  laced  all  over  with 
a  pale  rough  starry  batk,  if  I  may  use  the  term*  Shape* 
oval,  about  the  stalk  flat,  or  often  &  little  prominent  on  one 
aide,  not  much  depre^^sed  about  the  calyx,  which  is  more  ob- 
literated than  in  many  others,  perhaps  from  this  circumstance; 
Flesh>  firm  and  juicy,  of  a  rich  perfumed  and  poignant  (!•• 
vour,  in  high  perfirction  all  December  and  January,  I  am 
inclined  to  think  this  the  very  best  of  our  new  apples, 

Big£»*s  nonsuch.  Size,  from  2  to  3  inches  in  lengths 
Colour,  deep  yellow,  striped  and  variegated  with  red  on  the 
sunny  side.  Shape,  and  general  appearance,  somewhat  like 
the  nonsuch,  but  broader  at  the  base,  moderately  depressed 
about  the  foot-stalkt  very  hqllow  at  the  top,  where  the  leaves 
of  the  calyx  remain  long  and  rolled  back.  Flesh,  pale,  yel- 
low, soft,  and  cxteUej)t  to  eat  ripe  Irom  the  tree;  rpas^s  and 
hakes  well  till  Chriitm^is. 

Mmier's  dumpling,  Sj?e,  from  3  to  3  iqcLes  an  J  a  half  in 
bre^idth,  but  not  so  long.  Colour,  deep  green,  and  very  dark 
fed  next  lo  the  sun;  whicli,  together  with  its  spherical  shapes 
|i^oj:e  coiumcted  at  the  top,  and  swelk^d  mio  »  kyt  iiuperfec^t 
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angles,  give  tt  »ome  appearance  of  the  Norfolk  storer^  but 

there  are  darker  green  lines  on  the  north  sjJe  which  dw* 
linguish  it  from  all  the  applet  I  know.  It  is  deprewed  about 
tlic  stalk,  which  is  long  and  itout  enough  for  so  large  ao 
apple.  The  calyx  is  nearly  obliterated  by  the  tim;  the  fruit 
16  ripe^  whicti  is  not  till  Christmaii,  or  after.  It  is  most 
valuable  for  boiling  or  baking  till  April*  and  even  to  eat 
aC  the  end  of  the  season ;  its  flush  tirnii  high  flavoured  an^ 
juicy. 


ss 


VllL 

On  ih£  Culiwadon  of  ike  Paltanthes  Tuberoga  or  Tuberose* 
By  RiciiAaD  Anthony  Salisbury,  Esq.  JF*R.S,  ^c% 


X  HE  charms  of  Horticulture,  in  every  civilized  nation.  Art  of  f^rden* 

have  been  acknowledged  by  men  of  all   ranks,  from  the*"8> 

Lighest  prince  down  to  the  lowest  cottager.      While  the 

graver  duty  of  tbe  historiati  has  been  simply  to  comm^mo* 

rate  the  calm  and  innocent  deli^lits  which  it  affords,  the 

boly  mythologist  has  exalted  it  as  the  sole  employment  of 

our  first  parents  in  Paradise;  and  poets  have  embellished 

their  most  enctianting  verses  with  its  productions :  so  that 

to  offer  a  lon^  and  laboured   pane^ric  upon  any   single 

branch  of  it,  to  a  Society  instituted  tor  the  express  purpose 

of  encouraging  them  all,  would,  in  the  emphatic  langua^ 

of  an  old  writer,  b€  like  vainly  attempting  to  paint  the  lily, 

add  a  perfume  to  the  violet,  or  gild  r^ fined  gold.     The  field 

before  ue,  moreover,  is  no  less  extensive  than  that  of  the 

whole  globe,  which  ih  in  fact  on£  immense  garden,  covered 

with  vegetables  common  to  every  animal  that  exists;  but 

Providence  ha«  in  infinite  wisdom  allotted  to  man  the  proud 

preeminence  over  all;  his  wants,  if  he  is  not  indolent,  being 

invariably  first  supplied.     In  those  earlier  stages  of  societTt 

bowevert  when  the  ground  was  tirst  cultivated,  it  must  have 

f  Abridged  from  (he  Tf*^'^'  ^  ^hc  Horticultural  Soc.  vol,  I,  p.  41. 

beea 
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beet)  inconceiTibly  difficuh  to  atdiide  tcrioui  »niaiah, 
boUi  ciliiirarous  and  herbivorous,  from  the  tminediate 
l^mnctt^f  huToati  habitatioim;  driven  sb  they  now  are 
from  every  pO|iutous  country,  wccan  form  bdt  o  very  imper-* 
feet  idea  of  their  tremeodous  power  and  strenglH  in  warmer 
dtmatcs,  while  thinly  iahabited.  Hence  the  progress*  even 
of  A|2:riciiUiire,  wa$  in  al!  probability  ibr  a  tong  period  slow 
tpd  internapted  :  years  aad  years  isvut  have  e1ap»ed«  before 
her  younger  and  more  delicate  sister,  Horticulture,  ventured 
to  appear;  though,  to  plant  a  clump  of  hananaSf  which 
would  give  immediate  aiiade^  and  to  perfume  the  surround- 
ing air  with  the  fragrance  of  an  orattge  grove,  inJependeut 
of  the  fruit  these  two  vegetables  afford,  must  have  been  na*j 
tural,  one  would  thiuk,  to  many  a  savage  of  finer  feelings*  the  J 
moment  Ijis  residence  became  fixed. 

To  leave  the  language  of  fwncy  for  that  of  fkct,  I  know  np 
ornamental  plant,  which  seems  to  me  more  deserving  of 
cultivation  in  the  warmer  soils  of  this  kingdom,  or  that 
W9n\d  rtpay  tlie  kbour  attendii^  it  with  greater  prolitej 
than  the  t%ibe$vte» 

The  first  account  that  I  find  of  tl*e  tufmrase^  is  in  I'Edwi^ll 
of  thuaowcr.  i^^^^jy  ^f  Plnnt*.  where  it  appe^m  that  oo  the  1st  of 

cember  1594,  he  received  a  specimen  o£  it,  in  very  bad  con- 
dition, fram  Bernard  Pdudanus,  a  physician  at  Rome,  tmj 
whom  it  was  sent  by  the  celebrated  Simon  de  Tovar,  of  ! 
TiUe.     It  certainly  had  iK>t  then  been  many  years  in  Europe, 
and  Lifni6«  in  his  Hortus  Cliflbrtiaiiua^  on  this  head  refers  us 
to  Plumier's  Genera  PlaDtarum>  p,  35,  who  aiya  it  was  fifvt 
Snppoiad from  brought  by  Father  Minuti,  from  the  Ea^t  Indies,  into  the 
theEaailndies.^P^^j.  p^i^^c'^  garden  at  Buisgencter.  ue^r  Tt^ulon.     It 
u  much  more  probablfi,  however,  that  it  was  introduced  at 
Morcprpbihly  an  earlier  period,  and  from  Amerieo,  for  no  nuthor  describei 
from  America.  ^  ^  ^j^  ^^  ^^^  ^^^  1  tidies.     Loureiro  only  found  it  cultW 
^ft  vated  in  tbe  gardens  of  Cochin  China,  and  Kumpli  aavt  il 

^^^^^^H  Ima  unknown  in  the  bland  of  Aunboyna,  till  the  I>«itch  ear* 

^^^^^^H  pnA  it  there  f^xjm  Batavia^  in  1674.  On  the  contfary»  K»* 
^^^^^^B  icel  inibrms  us,  that  it  wai  brought  Ift  tlift  Itlaod  of  Lu^ooe, 
^^^^B^F  by  the  Spaniards,  from  Meuc*;^  ao^  Parkinacni*  iu  \6^Q% 
^V  telli  us,  that  the  plants,  which  he  d^scribeti  a^  two  speciet, 

^m   Vfttitcsofthc  4c  botli  grow  imtunilly  in  the  West  ladie^^  whence  being 
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fffst  brought  into  Spain,  they  Ht«e  fioai  thenee  boai  Ait*  Westliulicib 

pcrsed  ujiio  divers  lovers  of  plants/*    The  senator  PeiresCf  as 

may  be  [eartii  from  Gasscndi,  was  only  fourieen  yean  old  iti 

1394*  when  Simon  de  Tovar  hrid  ahrady  cultivated  it  ai 

Seville,  and  nccording  to  RcdoTit^,  U  ita^  nol  planted  in  his 

garden   at  Boiigencicr,  by  Father  Minuti,  till  l65?,  whom 

that  author  makes  to  have  brought  it  from  Persia,     I  only 

infer,  however^  that  he  travelled  from  Hif»dostaii  over  land. 

Redout^  moreover  asserts,    that  the  authors  of  the  Flom 

Peruviana  found  it  wild  in  America,   but  iti  the  work  ittelf 

they  $ay«  cultivated  in  gardens.     Itemandcz'  evidence,  bow* 

ever^  I  think,  takes  away  all  doubt  about  the  matter;   ha 

§my%f  *^  provcnit  in  frigidis  et   temperatis  regionibus,  veteri 

incognita  mundo,"  and  as  the  agate r  to  which  the  iitbtrose 

is  more  immediately  allied,  13  also  a  nativ'e  of  rtlexico,  I  aca 

fully  of  opinion  that  it  is  indigenous  there* 

The  description  given  by  the  venerable  I'Echise^  ^'^  ^**  L*EcJa«e  mi  ' 
Specimen,  half  dried  and  battered  by  the  journey,  with  only  accurate ob- 
the  lowest  flower  of  the  spike  expanded j  alTords  a  mcmora-  ^^^^^ 
Wc  instance  of  his  accuracy  and  discernmenL  The  size  of 
the  stem,  insertion  and  figure  of  the  leaves,  and  iheir  bempy 
texture,  are  particularly  noticed;  the  shape  of  the  corolla, 
with  its  general  similarity  to  that  of  the  Asiatic  h^acinth^ 
but  in  consistence  rather  to  that  of  the  orange,  is  next  re* 
marked;  and  having  no  knowledge  of  the  root  to  guide  bt$ 
judgment,  but  what  he  derived  from  Simon  de  Tovaf's  ap* 
peDatron  of  Bulhus  Indian  fionm  album  profcrcns  kjfocfntM 
OnentatU  (rmvhtm,  he  g;aess«  it  may  pnssibly  belong  to  tht 
^amc  genus  with  I  be  hulhits  cviophortis,  or  Perwcuin  kyacitith^ 
fh<>ugh  not  without  soma  doubts  raised  by  its  stem  being  co- 
vered u'iih  leaves,  and  its  tubular  corolla.  Two  years  after* 
ward,  these  doubts  were  corroborated  by  bis  receiving  roots 
^orb  from  Simon  de  Tovar,  and  the  Comte  d*Aremberg, 
which  by  August  were  full  of  leaves  j  and  I  think  it  wonk 
noticing,  that  his  figure  of  the  plant  appears  evidently  CO 
have  been  made  up  from  the  original  specimen  sent  by  Be?* 
nard  Paludnnus,  and  one  of  those  growing  roots,  whidi  be 
exprcsily  nientious  did  not  Hower:  he  concludes  with  ob- 
serving^ 
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tfH'ing,  tint  tf  It  i(  still  to  fvinain  in  tbc  genuit  it  may  be 
called  ft^acinthu^  Jndicus  tubfroid  radut. 

From  this  latin  phr&Jie,  no  doubt,  omt  silly  Appellation  < 
iubcrast^  and  the  mort-  accurate  French  name,  tubtrtUMt^  ori* 
ginated ;  but  in  the  East  [ndies  it  is  di^ingulshed  by  tbi 
poetical  title  of  $andal  malum ^  or  m(rigutr  oj  the  night  i  jh 
Spain,  t^herc  nt  the  period  of  this  pbtn's  being  discovered  it 
was  the  fashion  tu  give  both  places  and  things  religious  tiames^  , 
it  is  called  xara  de  5*  Joir/1 

Soon  after  rEclu^c's   figure,  an  excellent  one  by  Vall^t 
the  embroiderer  came  out  at  Paris  in  l^OS,  and  both  these 
were  copied  and  published  as  different  species,   by  Swertius, 
in  his  Florilcgium.     An  original  figure,  which  has  great  me- 
rit for  that  day,  though  not  equal  to  Vallcl's,  next  appeared 
in  tbe  Theatrum  Fiurx,  sny  edition  of  which,  I  believe  the 
earliest,  bears  the  date  of  l6'2'2 ;  it  shows  many  rowts  flowt^ 
ertng  in  one  pot«     From   Ferrari as's  pompous  book  on  thai 
CttUui^  of  dowers,  we  learn  it  was  stilt  regarded  as  a  rarlt| 
in,thu  Barberini  gardens,  at  Rome,  in  1633^  but  that  it  in^l 
crc^ied  abundantly^  and  was  taken  out  of  the  ground  every j 
year  in  March,  to  separate  the  offsets.     Our  countrymai|| 
Parkinson,  more  than  half  a  ccniury  after  its  being  fint  4e* 
sen  bed   by  TEcluse,  is  the  next  author  who  treats  of  thif  1 
plant;  but  valuable  as  many  of  his  quaint  observations  stil|1 
lire  to  the  horticulturist^  his  account  of  the  /ti/^ffOif  doeshin^l 
little  credit;  he  maUs   twp  specjes  of  it,  saying,  he  thinkiT 
rEcluse  never  saw   the   first,    though  he  owns   *'  some  dgl 
doubt  that  they  are  not  two  plants  scvepi  a?  of  greater  au^J 
lesser,  but  that  the  greatness  is  caused  by  the  fertility  of  th^I 
soil  ;'*  his  figure*  are  w retched  1)  cupied  fram  Swcrlius,  sitmIj 
by  bis  calling  it  the  Indian  knobbtdjacmth^  it  appears  not  to^ 
have  been  known  here   then  by  its  modern  name.     Gaspar 
BauhiUf  tviih  his  usual  carelessness^  aUo  takes  U  up  as  two 
^pccii's  from  Swertius,  and  even  the  learned   Ray  seems  to^ 
have  known  as  little  i*br>ul  it  in  lt>93,  adding^  howeverp  tp 
biii  second  species,  the  title  of  (nt^rost* 

I  jno»'t  with  nobbing  qiore  of  any  co;isequence  respcctinjj 
itp  till  Phihp  .Miller,  the  pride  of  every  British  gardener|  , 
published  the  Ursi  editiuii  of  hiS  Dicuouar^  in  1751*     He 
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ttsakf^  il  a  Jistinctgenus  frDm  Htfochihuiy  and  d^scrtbet  the 
variety  wilh  doable  flowers,  now  so  common,  but  then  only 
to  be  seen  in   Wofisieur  de  la  Court's  garden*  near  Leyden,  Imrtr^^wM 
m\iQ^  ineraory  is  nio«il  jualy  cou'sigued  to  infamy  ty  our  "^    i *^^*"^ 
author,  for  dcsiioying  many  Luiidredii  of  the  routs,  rather 
ihan  parting  with  a  pinole  one  to  any  other  person ;  an  in- 
stance of  narrowness  of  mind  and  illnature»  be  adds,  toa 
common  among  the  lovers  of  gortltuing.     J  trtir^t  no  one  who 
bdongs  to  this  Society  will  ever  deserve  a  similar  reproach. 
At  this  period  we  find  the  roots  were  auaitaHy  imported  into  lR>p«»rted  tnCh 
England,  along  with  araage  trees  and  tnj/rCUs  fiom  Genoa,  m^n^  ttom 
and  to  the  directions  there  given  for  blowing  them,  so  a^  to  Gmo»* 
have  a  succession  of  flowers  from  June  tiU  Octoberj  nothing 
can  be  added. 

Though  our  gardens  now  are  enriched  with  a  profusion  of  ^*'^'  iriacb 
other  fragrant  anJ  beaotifui  tloweni,  the  tuherou  still  conti- 
nues 10  maintain  its  superiority,  and  we  receive  roots,  ct»pp* 
cially  of  the  double  variety,  from   the  warmer  provinces  of 
North  America,  as  well  as  Italy,     There  is  no  necesiiify,  May 'tis  coltW 
however,  to  be  indebted  to  foreign  coUiuries  for  this  supply,  ^*'^**^'*'°*' 
aft  I  can  speak  from  experience,  having  cultivated  jt  in  cbe 
open  air  for  many  years  at  Chapel  Allerton,  notwithstanding 
ilie  average  temperature  of  that  hill  from  the  month  of  April 
to  October  is  far  les&  than  in  the  adjacent  valley.     If  a  sufli* 
cient  degree  of  heat  in  summer  can  only  be  obtained  to  bnng 
the  leaveit  out  to  their  full  magnitude,   that  of  the  roots  fol- 
lows of  course,  and  very  little  more  care  than  what  is  be* 
ttowed  upon  the  artichoke,  will  preserve  them  from  tbe&cvcrrst 
frosts. 

J'or  this  purpose,  select  a  piece  of  gnmnd  that  is  perfectly  Method  U 
grained,  under  a  south  wall ;  or,  if  this  cannot  btj  spared,  **^*^*^ 
defend  it  on  the  north  by  a  reed  hedge.  The  bize  of  the  bed 
/nusi  be  proportioned  to  ihe  number  of  roots  you  want,  for 
theaame  tuber  never  blows  a  second  time,  but  only  the  late- 
|ral  ones,  which  are  produced  \n  great  abundance  round  it: 
»«  they  are  to  be  pknted  at  five  inches  distance  from  cacfci 
other,  a  bed  nine  feel  long,  by  three  feet  wide,  wiJI  hoW  I4# 
I'oots. 

^be  aoil,  in  which  I  have  found  them  succeed  best,  h  light  UXL 
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i«»Jy  ^n!i,  miied  wttli  t  ihiH  part  of  *«ry  rotfi^n  ro# 
dung :  the  earth  shf»Tild  bi*  tak^n  aboai  ^ev^fl  or  eight  inches 
i^pj  along  with  the  grwn  turf,  chopping:  it  vf^ry  smalt  miih 
tht  5]iftd€,  and  turning  it  once  s  month  fbr  a  year  bf  fore  it 
J9lXfted;  if  ttiei-qrth  is  not  vtry  light,  add  a  quanltty  nf  9H1 
avid,  or  ine  shelly  gra^^l.  If  you  arc  obligf  d  tis  ute  thia 
€tm»pt>st  sooner,  pass  it  through  a  wide  screei^  casting  o>9l 
nothing  but  any  lar^c  stones. 
iHon  of  About  the  middle  of  April  prf^pare  the  bed  as  follows  i 
first,  take  out  all  the  old  earth»  to  th(i  depth  of  two  hti  an<l 
a  half,  or  three  feet,  filling  it  hcarly  To  the  top  with  fresh 
stable  dsng,  that  has  b<>en  ca^it  into  a  heap  to  heal  a  fort« 
lught  before;  lay  the  dung  *^v<'nly  in  the  trench^  treading 
each  layer  very  ftrrnly  down  with  a  board,  under  your  feet, 
and  reserving  the  smallest  and  shortest  for  the  la^t:  upon  this 
lay  eighteen  inches  in  depth  of  the  compost,  sloping  it  well 
tow»rdi*  the  souths  not  only  for  th«  benefit  of  the  sun,  but 
|o  throw  off  violent  ^ins. 

In  a  day  or  two  after,  plant  your  roots  at  five  inches  di$* 
tancG  from  ^^ch  oth(!t'^  observing  to  place  them  alternately 
in  the  rows,  and  that  the  crown  or  upper  part  of  the  tuber 
it  only  just  co^-ered  with  earth.  These  should  be  the  o&et9 
of  such  as  after  flowering  the  preceding  year  have  been  prcf 
served  from  frosj  through  the  winter  in  isand,  ks  well  as  th^ 
strongest  re?naioing  upon  any  fresh  imported  onei.  Till  you 
ebiain  a  sufficient  ^tock^  even  the  weakeal  may  be  planted, 
but  as  a  great  number  are  annually  produced  by  every  n>ot| 
in  time  those  which  are  large  enqugh  to  flowtir  the  following 
year  need  only  be  selected.  Coyer  the  bed  at  night,  espe* 
tially  if  frosty,  with  a  double  rnat,  till  the  leaves  appear, 
but  give  little  m  no  water,  protecting  it  carefully  from  heavy 
mti9«  When  the  leAves  are  about  an  inch  long,  add  a  little 
fresh  comport  to  the  surface,  filling  up  uny  inequalities,  atid 
removing  all  weeds.  !f  the  season  prove  dry,  it  will  tjow 
ril|uir«  waiering,  and  towards  the  end  of  June  und  in  July^ 
#hen  the  leaves  are  in  full  vigour,  very  copiously;  but  Chii 
must  depend  upon  the  weother.  From  this  period  till  the 
l>eginning  of  winter,  nothing  more  is  necessary  than  to  weed 
the  btd,  and  protect  it  from  the  autuiutml  rains :  tkis  aiay 
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.t>e  done  b^'  slopiag  the  ground  mor«  up  to  it»  or  if  you  htyt 
A  cucumber  f  ratne  not  in  uso»  it  may  be  employed  (or  th($ 
purposCy  takin>r  care  in  sink  the  front  aio  low  &s  to  admil  all 
the  sun  possihle.  About  the  tirsi  wcf^k  in  Decern ber«  take 
the  advantage  of  a  dry  day,  and  after  clearing  away  all  the 
decayed  leaves,  thatch  the  bed  all  over,  and  at  the  sides*  a. 
foot  thick  with  dry  straw^  iloping  it  well  to  throw  of  the 
vet. 

About  the  middle  of  February,  if  not  prevented  by  so- Roots  to  be 
Jvere  frost,  take  up  all  the  roots,  preserving  their  fibres,  apd  |.^.bru:IJy  ^^ 
.  yack  them  in  very  dry  sand,  in  cdlars  where  the  cold  cannot 
penetrate  till  April,  when  they  must  be  replanted  as  before,  and  rcpttnti*  > 
ihorteai ng  their  fitires  more  or  less,  as  you  find  theiri  de-  ^    ^ 
^Cayed.     If  the  climate  was  even  milder  than  ours,  I  should 
jiecommend  the  roots  to  b«  taken  out  of  the  ground,  i^^^d  pre- 
ijierved  in  dry  «aad,   for  it  throws  them  jqto  a  complete  statue 
tj>(  restf  and  disposes  them  to  form  their  fiower  sti^ms  earlier. 
^Many  offsets  wit  I  by  this  time  have  made  their  appcaraaco 
i^und  each  root,  all  of  which,  except  two  or  three  at  most 
&f  the  strongest,  should  be  cut  fntireiy  out,  and  this  opera- 
^tion  must  be  iu  some  degree  repealed  after  they  are  planted 
I  and  growing,  as  fresh  offsets  are  produced,  for,  if  pfcrrahtt^d 
^  Id  remain,  they  will  rob  the  other  bud^  of  SQ^cient  oourUh* 
toent. 

This  second  year  some  of  the  largest  roots  will  probably  Manaf^ment 

Dwer;  if  they  send  up  their  stems  early  it  will  only  be  oe-  ^^u  * 

^ry  to  stick  them  carefully,  when  about  a  foot  aod  a  h^lf 

b|  and  leave  them  to  blossom  in  the  open  air ;  t)Ut  nhcn 

they  appear  later  than  July,  they  should  either  be  rcmovetl 

into  pots,  with  a  trowel,  preserving  all  the  6brcs  po^ibfi^^ 

and  placed  in  a  stove,  or  jf  you  have  not  that  convenience* 

cutout  the  flower  stem,  with  all  ihe  central  leaves,  as  soon 

us  it  is  discovered,  which  will  strengthen  the  off^ts,     In  the 

ucceediug  winter  thatch  the  ted,  taking  up  the  roots  in  Fe- 

r)>ruary,  mi  before,  moit  of  which  will  now  be  stiong  enough 

r^o  Aowet;  4nd  may  be  selected  for  suit*:  $ych  roots,  if  wanted 

Mot  early  turcing,  will  have  a  decided  advantage  over  imported 

anef,  for,  ai  their  fibres  will  nut  be  entirely  Jeca^'ed,  the/ 

will 
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wtll  push  imnieJiatel)'  upon  being  removed  into  bmk  heat, 
and  tiJiy  brbroii«iht  to  flower  as  early  as  May* 

According  to  the  aboYeBientioncd  distanceft  half  a  quar* 
ter  of  an  acrr  would  conttun  l$«136  roots,  lesvmg  nearly  us 
much  space  for  tbn  alleys  as  die  beds,  which,  at  jd.  each* 
amounts  to  the  fium  of  X' ISO  Is.  6^.  and  as  when  a  sufficient 
stock  of  ofl's»et!»  to  aeU'Ct  the  larges^t  was  obtained,  the  annual 
return  of  btowin^  roots  maybe  estimated  at  half  the  number 
piaated,  the  profits  of  a  bed  of  luf^eroies^  after  deducting 
every  eitpense  of  reut,  dting,  and  labouf>  would  be  conisider-V 
ablct  even  if  it  were  necessary  to  cover  it  in  antucnn  and 
.  winter  with  three  li^ht  frames.  There  are  many  places  in 
our  Island  where  I  should  imagine  this  plant  inJ^ht  be  €t*1- 
tivated  with  still  less  care  and  attention,  especially  in  the 
sontfaeru  counties  near  the  sea;  in  the  vicinity  of  London, 
liacn  CommoDy  Sunbury»  and  Walton  upon  Thames;  in 
the  Isle  of  Wight;  about  Southampton;  below  Exeter; 
Bath  and  KingV  Weston;  in  South  Wales:  and  the  theory 
which  I  would  recommend  any  intelligent  j^ardener  to  adopt 
tn  its  general  management  is,  to  keep  the  roots  growing  as 
vigorously  as  possible  from  May  to  October,  but  in  a  state  j 
rf  cciroplete  rest  and  drought  for  the  remainder  of  the  year.  ' 


All  natural 
£icc«  worthy 
DoCice  to  the 


Gtologicat  Remarfcs  on  a  calcareofts  Mountain  near  C/iM.«j/» 
in  the  Department  of  the  Rhone:  btf  3Ir,  L,  F.  LEStAiTEEt 
Inspector  General  of  Gunjiowdcr  and  Saltpetre*^ 

J[  Do  not  think  there  exists  a  natural  fact,  or  an  obfenrA- 
tioa  huwever  slig^Ut,  that  dota  not  merit  the  attention  of  the 
geologist,  who  should  utndy  incessantly  the  tolnminous  hmk 
that  Nature  has  laid  open  before  his  eyes.  Certain  pages  of 
this  book  It  is  true  may  appear  but  little  interestingf ;  yet  he 
ihould  not  pass  over  a  single  one  if  possible,  would  he  attain 
an  accurate  knowledge  of  the  interesting  history  of  our  globe* 
ftcd  the  wonderful  revolutions  it  has  undergone.  A  mcruntain. 
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ft  mine,  a  quarry,  an  earthslip*  are  so  many  picturest  ^^ 
which  geologists  may  discern  this  fii^tory. 

From  the  same  considerations  I  am  induced  to  think»  that 
they  will  be  gratified  by  the  account  and  sketch  1  here  pre- 
sent them,  which  appear  to  me  to  exhibit  8omethin*^sint^nlar» 
if  not  problematic,  which  it  is  for  them  to  solve.  Sec  PK  II, 
%  I. 

The  schistose  vale*  in  which  the  village  of  CI lewy,  nearvai(.„^p 
Lyons,  h  built,  is  bounded  on  the  north-east  by  a  chain  of  Lyotis, 
mountains  of  no  great  height,  which  appears  to  run  soutlw 
east  and  north-west,  and  in  which  a  well  known  mine  of 
yellow  sulphuret  of  copper  is  wrought.  On  the  opposite 
side  of  the  vale  is  a  chain  of  mountains  of  two  or  three 
hundred  yards  high»  nearly  parallel  to  the  former  chain,  but 
Bot  stretching  so  far  to  the  north>west|  and  cut  about  tbfre 
4juartera  of  a  mile  from  Chessy  by  another  vale*  meeting  the 
first  almost  at  a  right  angle. 

The  last  mentioned  chain  is  calcareous  from  its  summit  ^  . 
about  two  thirds  of  its  height.     Its  base  appeared  to  me  to  mountainfl  on 
be  composed  of  a  schistose  rock,  similar  to  that  which  com-  *  l>iiseuf  tcfci^ 
poses  probably  ilic  iirgt  chain  and  tfie  whole  of  the  interme-^ 
diate    valley,    since  the   vein   of  copper,   which    has  been    ''PP^"*"**'^ 
ifrought  to  the  depth  of  upward  of  a  hundred  ai^d  sixty 
yards,  is  enchased  in  this  ruck.  * 

The  extremity  of  the  higli  calcareous  chain,  at  the  kind  J'^^^'^^ 
of  promontory  it  forms  where  the  two  vales  meet  in  an  angU,  t«i». 
exhibits  at  its  summit  a  large  quarry  of  calcareous  iton(f» 
which  is  used  for  building  in  the  adjoining  country.     A  per^ 
pendtcutar  section  eighty  or  ninety  feet  high,  made  in  a  dip* 
recti  on  nearly  ea»t  and  west,  exhibits  a  series  of  strata  from 
eight  to  fifteen  inches  thick,  not  arranged  horizontally,  but  Strata.  vatiotj«<i 
^th   ditferent  degrees  of  inclination  ,to  the   horiron,  and 
^roftsing  one  another  in  various  directions,  as  seen  in  PI,  II, 
fig.  1,  which  is  from  a  drawing  taken  on  the  spot*     The 
value  of  the  angle  I  have  inserted  at  the  different  arrango« 
ments  of  the  strata  i*  only  estimated  by  sight,  as  I  wqs  ue* 
able  to  measure  it,  on  account  of  the  steepness  of  the  placer. 
It  is  according  to  the  decimal  division.     All  the  strata  in 
each  arrangement  are  panillet,  except  those  marked  A  &  B,  v^jd  -n  Rt  their 
which  grow  wider,  the  first  as  it  desc^pdsi  the  second  as  it  courfe. 

followl 


fellawt  the  curvmture  of  the  strata  on  which  it  resU*  Eiic\i 
of  these  16  very  distinctly  separated  from  that  which  imiii^ 
Aat^ly  follows  it,  or  from  the  head  or  bu&e  of  those  it  caven»» 
•f  wrhkh  abut  against  it  by  a  kind  of  saalband«  of  the 
nature  as  the  strata t  but  of  another  colour. 
Stone cfiloiired  T^«  »*<*"^  *^*'  *hi*  quarry  has  a  pretty  fine  graio*  is  reiH 
by  iron,  and  dered  yellowish  by  oxide  of  iron,  and  contains  a  few  shells* 
There  are  found  in  it  small  bivalves  of  the  ehama  kind, 
CTOwat<Kies  or  i^ryphites,  ohd  a  few  belemnile«<  The  shelly 
and  coifse  strata  serve  for  building*  the  hne  and  hard  strata 
•fe  oaed  for  entablatures  and  other  ornamental  parts. 

Jllioe  counsellor  Cillet  T  Aumont  has  given  such  a  saitsfao 
fory  explanation  of  the  angles  and  tortuous  bending-s  of  cer* 
tain  veins  of  coal,  and  other  alluvial  strata,  such  as  those  of 
hog  iron  ore  near  Sarre-Uhre,  tliat  he  seemji  to  hav«  caught 
Nature  in  the  very  fcicL  Whether  his  ingenious  hypothesis 
ivill  account  for  the  arrang^ement  of  the  strata  in  the  quarQf 
mt  Chessy,  I  must  leave  to  his  coDsUieratton« 


%: 


: 


Jtemarks  on  o  mgvkr  Jrrmtgemeni  of  Si  rat  a  observed  in  ihe 
Chain  (fJura^  in  the  Department  tfDoubs:  b^iheSnm^, 

S^'rvaTlotO**  ^^^^  consequence  is  it,  some  will  lay,  whether  the 
flflJauirtj?^  constituent  parts  of  aur  ^lobe  be  arrancned  in  this  way  or 
that  ?  What  sig;nify  to  us  the  causes  of  the  regrularity  or  db- 
^rd^r  ihay  tnay  ejibibit,  if  the  order  of  Nature  as  a  wliole  be 
not  disturbed ;  if  ev  ery  thin^  iu  the  universe  be  as  it  imghit 
to  be  ? 
It  may  be  No  doubt  the  abuse  of  ohiervation»  for  every  thing  Via§  its 

abuf«d«  abuse;  no  doubt  the  desire  of  eicplainrog  every  thing»  not 

excepting  %vhat  exceeds  the  limits  of  our  narrow  comprtbeiw 
lion;  have  led  nutimd  philosophers  into  useless  researches, 
md  ioti>  idle  expUrialions»  that  frequently  betray  more  va- 
nity»  than  desire  of  being  useful :  but  I  conceive  there  are 
itt<  fintalnly  facta  IB  geology,  which  it  is  advaut£igeous>  I  will  x»ot  say  in 


•  /otimsl  d«  Minf»,  Ko«  106,  p.  8i0. 


all 


SltiaULAR  ARRAHGIMENT  OF  STRATA. 


6S 


all  cases  to  explain >  but  at  least  to  observe  accurately,  and 
tt)  make  kacAvn,  because  they  arti  of  importance  to  aii  art  of 
«9«enti<il  uiility,  an  art  founded  ozi  observatioo,  that  of-the 
mioer. 

The  course  of  the  strata  of  combustible  tuineraU  and  me-  Lead  to  a 
tallic  v^^nUi  their  vanou3  directions  and  inclinations,  their  „^^^i*  **^ 
bendings*  turns,  faolta,  disappearance,  and  change  of  po&i* 
tion>  tht'ir  impoverish  men  t,  &c. ;  all  these  ditTereut  states, 
all  these  raodiHcatious,  appear  to  depend  on  the  arrange- 
ment of  the  strata  of  our  gU>Lie,  and  the  concusiioni  they 
1i»y  have  experrenced  at  different  periods»  whatever  the 
causes  may  have  been.  Pt^rhaps  therefore  it  is  not  useless 
to  make  known  any  singnlHTtties  of  this  kiud»  hitherto  liltte 
observed,  that  may  offer  themselves. 

Since  it  is  from  the  bo^om  of  the  earth  we  derive  thf  mo*  Thtnce  u«fuir 
terials  of  our  most  useful  arts,  minerals,  to  study  it^  inter-  ^  ^*  n»ui«r. 
Dul  constitution  is  of  importance,  as  this  would  frequeotfy 
lead  to  the  s^olutjon  of  the  difficallics  that  present  themselves 
to  the  miner,  or  at  least  diminish  their  number.  His  pro- 
gress therefore,  being  less  uncertain,  would  be  much  less 
expensive. 

If  my  reasoning  be  just,  I  shall  bring  forward  with  more  TheiuthorV 
confidence  a  few  observations,  that  appear  to  me  to  claim  ^**^™  ^**  *^^**^' 
the  attention  of  geologists,  from  the  singularity  of  the  fact*. 
They  may  confide  in  what  1  have  the  honour  to  lay  before 
them,  since,  as  I  am  nut  sufiiciently  ipiitiated  into  nutnral 
history  to  form  systems,  I  have  always  contined  myself  to 
observation^  and  to  obsene  long  before  I  copy;  and  in  the 
jjresent  instance  I  have  the  confirmation  of  several  fellow  tra- 
vellers, among  others  the  senator  Aboville,  who^e  accuracy 
of  observation  is  well  known. 

The  table  land  of  Jura,  on  which  stands  the  city  of  Pon-  Jyra. 
tarlier,  is  furrowed  by  a  few  ^'alleys,  more  or  less  close.  One 
of  the  most  interesting  is  that  of  la  Loue^  on  account  of  its  Vateof  Iil 
wild  and  picturesqur?  scenery,  and  the  various  works  con-    ^^** 
structed  on  the  banks  of  tlie  river.     It  is  rendered  particu- 
liirly  rernarkable  by  the  source  of  the  rii'er  itself.     I  do  not 
think  the  reader  will  be  displeased  wah  my  saying  something 

ihere  of  this  wonder  of  Jura,  as  It  may  bv  si)  leJ,  which  de- 
Voi.,XX.— May,  1908.           F                                aerveft 
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serves  on  many  accoonts  to  be  Tisited  both  by  the  Datoralist 
and  the  lover  of  the  arts. 
The  nic  do-      ^^^  valley  of  la  Loue  begins  above  the  villa^  of  Moiw 
icribed.  thier-Hatite-Pierre»  between  Pontarlter  and  Onians,  id  the 

subprefecture  of  Pontarlier»  in  the  department  of  Doubs. 
This  valle}',  very  narrow  at  its  origin,  and  very  deep^  and 
almost  perpendicular  throughout*  exhibits  in  this  part  the 
appearance  of  a  vast  well,  opened  on  one  side  to  let  the 
water  flow  out.  Its  sides  are  composed  of  compact*  gray, 
calcareous  rocks,  veined  with  white  carbonate  of  lime  in  a 
State  of , confused  crystallization.  At  the  foot  of  these  rocks, 
but  nine  or  ten  yards  above  the  bottom  of  the  valley,  a  dark 
Cavern,  from  Cavern,  the  depth  of  which  is  unknown,  and  the  mouth  of 
^^^^  **''"**  *  ^*»"*  "  «^«t  seventy  yards  wide  and  thirty-five  yards  high, 
pours  out  with  great  noise  a  very  copious  torrent  of  clei^r 
water',  that  tumbles  foaming  among  the  rocks,  which  it  has 
torn  off  and  driven  before  it.  The  depth  of  the  valley,  the 
beetling  cliffs  that  form  it,  the  aspect  of  the  cavern,  the 
roar  of  the  torrent  rushing  out  of  it,  the  mist  it  throws  up, 
the  gloom  that  reigns  in  this  savage  place,  the  bottom  of 
which  has  never  been  illumined  by  the  rays  of  the  Sun  con** 
fined  to  the  tops  of  the  rocks,  all  conspire  to  give  an  idea 
^  of  the  chaotic  disorder,  that  prevailed  before  human  industry 
bad  laid  earth,  water,  air,  and  fire  under  contribution  for 
the  benefit  of  the  arts. 
Numbernfma-  By  regulating  the  course  of  these  waters,  or  of  part  of 
JublL^U^^^nU  ^^^^  *  g»J">ng  by  the  explosion  of  gunpowder  a  few  yards 
of  surface  from  the  adjacent  rocks ;  and  by  suspending  erec- 
tions over  the  torrent  itself;  a  number  of  different  manufac- 
tories have  been  established  at  the  foot  of  this  precipice, 
forming  a  complete  contrast  between  art  and  nature.  The 
Loue,  adter  it  issues  from  the  cavern,  is  divided  and  turned 
in  numberless  directions  to  set  in  motion  eight  or  ten  flour 
mills,  oil  mills,  mills  for  bruising  hemp,  forge  bellows,  large 
and  small  hammers,  flatting  mills,  cylinders  for  cutting  iron 
into  bar.-j,  and  saw-mills.  These  wonders,  which  are  daily 
increasing  by  the  addition  of  fresh  structures,  are  owing  to 
the  industry  and  activity  of  Mr.  Bcsson,  administrator  of 
saltworks.  I  had  forvottcn  to  mention,  that  you  get  to  tho 
bottom  of  this  enchant eO  precipioe  by  a  flight  of  steps,  the 

windings 
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windings  of  which,  concealiog  it  from  your  view  till  you 
reach  it»  render  the  |iicture  more  magical,  and  the  surprise 
the  greater. 

It  was  ill.  the  diffis  forming  the  walU  of  this  narrow  basin,  S«ratidiftort^ 
that  I  liaJ  au  upportunity  of  noticrngsome  singular  arrange* 
m&uts  of  the  strata  compobing  it*  Every  tfiing  exbibita 
traces  of  the  deranjy;emeiit  1  had  observed  in  many  other 
parts  of  Jura,  but  here  they  appeared  to  me  larger  and  more 
raiied  then  any  where  eUe*  I  cannot  give  a  better  idea  of 
them  than  by  the  drawings  I  made  on  the  »pot,  'engravings 
ftom  which  are  annexed-    See  PL  11,  figs.  '2  and  3* 

It  is  to  be  remembered,  that  fig.  S  represents  the  face  of  CaTcm. 
the  rock  to  the  right  of  the  cavern,  the  entrance  of  wl/ich 
I'ommences  at  a  very  Uttle  distance  from  the  aaturiil  vault 
A;  so  that  the  cavern  has  been  opened  through  the  struta 
B,  B,  and  those  resting  npou  and  parallel  to  them>  which 
dip  toward  the  centre  of  the  mountain  at  an  angle  of  about 
thirty  degrees-  This  tact  will  give  an  idea  of  the  effect  and 
of  the  time  required  for  the  water,  or  tlie  acting  power 
whatever  it  was,  thus  to  force  its  way  through  immense 
<&truta  of  a  hurd  and  compact  rock. 

The  strata  A »  C,  &c-  exhibit  a  semicircular  arch;  tho«e  Nsturtlircba,, 
marked  D,  D,  an  elliptical  arch.     Both  appear  to  rest  on 
the  strata  E,  E,  which  are  no  donbt  produced  to  the  left  un- 
der an  angle  nearly  similar  to  that  of  the  strata  B,  B;  and 
probably  rcceire  the  extreraity  A,  C,  of  the  smaller  arches. 

All  the  little  veins  or  laminaB,  that  compose  each  stratum «  Lamina  of  ihe 
,have  regularly  undergone  the  same  curvature;  so  that  the '^^^^^^^^'^^^^^ 
arcades  and  all  the  curved  parts  of  the  strata  of  this  moun- 
tain exhibit  the  appearance  of  a  book  bent  in  different  di- 
rections, 

1  could  not  get  at  the  knowledge  of  the  arrangement  of  Part  bensith 
the  part  Ijclow,  F,  F,  which  forms  the  floor  of  a  sort  of  yard  ^^^  *i"blc. 
belonging  to  the  manufactory.     Mr.  Besson  is  making  an 
exmvation  under  the  natural  arch  D,  D,  for  the  purpose  of 
a  storeroom  or  workshop. 

The  existence  of  the  portions  or  rudiments  of  strata,  Depcuiitoat  I 
G.G,  G,  H,  H,  H,  will  perhaps  appear  ningular,  but  it  is  ^^   ^^*» 
tiot  the  less  real*  and  is  very  distinct.     If  I  might  be  per- 
mitted to  hazard  an  opioion  r«j»pecting  tbftti,  it  wa^hl  be» 
F  i  that 
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tbat»  from  these  depoisitioDs  io  the  angles  of  the  arches  we* 
must  infer,  that  the  arches  were  in  being  before  these  depo- 
sitions were  formed. 
Anotherptitof     F*S«  ^  representB  another  ikce  or  precipice  of  the  same 
tHe  mountain,  mountain  contiguous  to  that  represented  in  fig.  2 ;  sotbat 
Natural  arch,   it  forms  one  contiguous  mass,  but  with  an  obtuse  saliant 
angle  at  a  b.    In  this  pert  too  theiw  is  an  arch  I»  of  larger 
dimensions  than  either  of  the  odftrB»  and  much  flatter.     It 
seems  to  form  a  support  for  the  upper  strata,  L»  L,  L»  whiciv 
rest  on  its  extrados* 
Contorted  "^The  singular  contortion  of  the  strata  K,  K,  is  represented 

strata.  exactly  as  it  is  in  nature.        ^ 

Strata  mter-         The  strata  L,  L,  L,  M,  M,  M,  and  N,  N,  cross  and  mu- 
Kctiog.  tually  intersect  each  other,  without  losing  any  of  their  regu- 

larity in  this  part.   Though  I  obsenred  them  firom  a  distance* 
their  general  and  reciprocal  arrangement  is  too  conspicnoust 
for  me  and  my  fellow  travellers  to  have  been  deceived. 
Similar  ap-  t"  thus  observing  the  two  sides  of  the  mountain  analogona 

pearancea  in     d'lspositions  of  the  strata  are  observable.    I  gi? e  here  the 
Uiemov^^Ds  ™^^^  striking,  but  all  of  them  merit  the  attenticm  of  the 

geologist, 
•naebewhere.  The  mountains  of  Jura  however  are  not  the  only  ones,  in 
which  I  have  noticed  phenomena  analogous  to  those  I  have 
described.  I  have  had  opportunities  of  observing  such  ia 
the  calcareous  mountains  of  the  Lyonnese,  in  that  which 
overlooks  the  village  of  Chessy,  seven  miles  north  of  Lyons, 
toward  the  west,  in  a  quarry  on  its  summit,  and  of  which  I 
lately  sent  an  account  and  drawing  to  the  council  of  mines. 
See  the  preceding  article,  and  PI.  II,  fig.  1. 

In  coal  and  other  mines  we  every  where  find  examples  of 
great  disturbances  happening  to  the  surface  of  our  globe, 
disturbances  that  must  have  occured  at  periods  very  remote 
from  each  other,  and  that  excite  our  astonishment.  Ages  to 
mjui  are  but  moments  to  nature. 
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jf  ji  faquiry  into  the  Causes  of  th^  Decaff  of  jf^ood^  and  the 
Means  of  preventing  it.     By  C.  H.  Parby,  M.  D. 

f  Continued  from  VoLXlX^  p.  338./ 

vY  HEN  wood  decays  under  cover,  that  conditton  is  uau-  Dry-rot, 

ally  called  the  dr}'-rot.     Let  u^  examine  tlie  ci  re  urn  station 

iTi  which  tfiia  chan^  takes  place< 

It  affecta  the  interior  doors^  shelves,  btb«  which  subdivide  PI*cciwh«ret 

the  kvers  of  wine,  and  aU  other  wood  work  in  certain  ceU  ^*'^"*®'*T 
'  curt* 

Inrs;  beams  and  rafters  which  support  the  roofs  of  close 
p&HBage^ ;  joists  layinf^-  «n  or  near  the  earth  ;  the  wainscot- 
ing of  large  room**,  little  inholiited,  in  old  and   especially 
single  hou^s;  atul   wood  m  various   other  situations   of  a 
similar  kind,  which  need  not  be  particularized*     In  some  uf 
these  cases,  while  one  sample  or  portion  of  wood  shall  su6*er 
the  dr>'-rot,  another  specimen  or  portion  shull  remain  nn* 
'  changed.     In  other  instunces,  wood  of  various   kind^  and 
I  Ijualities  has  been  successively  employed,  and  uH  has  alike 
\  luffered*     During  the  statue?  of  change,  a  crop  of  niucor  or  Attended  witli 
mouldy  and  very  frequently  of  fiingi»  has  sprung  from  the  °)^*^*»^"'  ^""» 
[  fKxrous  mass;  and  the  decay  is  alwuys  attended  with  a  wide-  iUt  tmeU. 
spreading  exhalation,  the  odour  of  Mbieh  cannot  well  be 
lescribed,  but  which  is  sufficiently  known. 
What  then  ore  the  causes  of  this  des^truction ;  Precisely  Cans*, 
I  4he  same  as  those  which   I  hare  b**fore  described ;  though 
iHheir  action  is  differently  modified,  and  less  obvious  to  grots 
[observation.     The  decay  is  produce<l   by  the   pntreiactive 
•lermentution  of  the  component  parts  of  the  wood,  iu  con- 
nection with  moisture,  without  which»  as  I  have  before  ttatedf 
wood  cannot  putrefy. 

Common  air  is  not  only  capable  of  mixing  with  a  con-  Air  loaded 
■iderable  quantity  of  water  in  form  of  vapour,  but  during  witt»  **w> 
every  state  of  our  atmosphere  is  always  much  loaded   with 
it.     Water  becomes  vapour  in  consequence  of  bf  in^ united 
vith  a  certaiu  proportion  of  that  subtitaucc  which  i»  called 
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whkhvifie*     beat.     If  a  ftuflidently  cold  substftnce  comes  into  rontRcl 
tr!lnr  older ''^  ^^^^  vapour,  the  aaperabundant  heat,  which  was  necessary 
than  the  air.     to  its  existeoce  in  that  form,  pasftes  into  that  cold  substance, 
and  the  vapour  is  then  immediately  conden&ed  or  changed 
into  water.     Thus  if  in  the  hottest  day  in  summer,  when 
the  vapour  in  our  breatli  is  totally  invisible,  we  breathe  on 
a  looking-glass  or  plate  of  polished  metal,  which  is  colder 
than  our  breath,  the  surface  is  immediately  dininied  j  and 
if  we  continue  to  breathe  on  it,  Amall  drop^  of  liquid  appear, 
which  gradually  become  larger  and  larger,  and  many  of 
them  at  length  uniting,  mn  down  the  surfoce  in  a  atream* 
The  same  thing  takes  place  on  the  outside  of  a  glass  of 
vrater  drawn  in  summer  from  a  deep  well,  and  of  a  bottle 
brought  up  into  a  warm  room  out  of  a  cool  cellar;  and  on 
the  inside  of  our  windows  in  frosty  weather.     On  the  other 
band,  we  could  not  dim  with  our  breath  a  plate  of  metal  or 
glass  of  loo  degree?;  of  heat,  which  isi  greater  than  that  of 
our  breath,  and  no  mi&t  is  obbcrvable  on  the  inside  of  our 
windows  during  the  heat  of  a  turomer's  day;  nor  is  theT© 
aoy  condensation  of  moisture  on  the  outside  of  a  glaas  of 
cold  water  fre»h  drawn  from  the  well,  or  of  a  bottle  out  of  a 
cellar,  when  cither  is  brought  into  the  open  fro'^ty  air. 
^layclrcum-       These  circumstances  will  explain  many  ippearancts 
toiaLed  Uius#    which,  for  want  of  due  examination,  we  are  often  gr«i 

puzzled.  We  are  firequently  mortified  by  seeing  in  our 
houses,  especially  in  the  country,  the  walls  become  stained^ 
or  the  paper  sf[>arated  and  hanging  downi  and  of^en  perish* 
Dampness  of  ing;  and  as  this  usually  happens  on  the  side  or  comer  which 
certain  wolii.  j^  most  exposed  to  the  weather,  we  conclude  that  the  damg 
comes  thro*i;^h  the  wall,  and  tax  oar  faculties  to  the  utmost^ 
in  order  to  prevent  this  penetration.  The  measures  whicl| 
we  employ  s^ometimes  succeed.  But  it  often  happens,  that 
casing,  and  plastering»  and  painting  the  devoted  angle  fails; 
and  then,  as  the  lust  resource,  we  take  olf  the  paper  and  at* 
tach  it  tu  canvass  at  the  distance  of  one  or  more  inches 
from  the  wall,  and  thus,  far  the  present  at  least,  effeit  th^ 
hewet4o«s  desired  purpose.  Now  in  this  case  it  is  just  as  absurd  to 
not  come  suppose,  that  the  wet  comes  through  the  wall,  as  that  \i 
comes  thrpugh  the  glass  window  in  a  frosty  day,  or  the  glass 
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im  bottle  frqui  the  well  or  cellar*    The  fact  isj  that  in  au  e|t<» 
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posed  house,  and  more  especially  on  the  roost  ex  pose  J  cor- 
ner of  a  room  setdom  warmed  by  fire,  tbe  inner  Burfuce  of 
the  wall,  by  the  continuance  of  tVost,  ia  become  of  a  very 
low  tettiperature,  like  llie  sir  uithin  the  toqiq  itself.  So 
long;  as  this  btate  of  equal  teroptrature  between  the  wall  and 
internal  air  conttnue*^,  or  If  the  wall  h  warmer  than  thut  air* 
it  is  obv^ions  ihat  the  vapour  which  in  luixed  with  the  air  can- 
not part  with  any  heat  to  the  wait,  ahd  therefore  will  not  tia- 
der^o  condensation;  just  ^  no  dampneijs  appears  on  dtir 
windows  during  a  hot  day  iu  sumirser.  But  if  a  thaw  cornet  butKdepo«lt«*d 
on,  and  the  air  become*  warmer  than  the  wall,  which,  from  *'^"^  thekiria 
its  capacity  of  eaMly  shifting  place,  it  wiU  readily  do,  th«n 
the  vapour,  wViich  is  mixed  with  it,  parts  with  its  superabuD- 
dant  beat  to  the  colder  wall,  and  appears  on  it  in  moisture  or 
drops,  or  pours  down  it  in  streams;  just  as  happens  to  the 
cold  bottle  hronsjht  into  the  warm  dining-room. 

This  chiini^o  is  the  t^reater,  the  more  completely  the  ma- 
terinls  of  the  wbU  lit  it  for  carrying  the  heat  out  of  the  va- 
pour, or,  in  philosophical  lan^age,  the  better  they  conduct 
hi»at.  Hence  a  wall  painted  in  oil  condenses  vapour,  or  runs  *  ^atl  iHii)ti4 
with  water,  sooner  than  one,  which,  bein^  nnpiiinted,  is  more  wii-lf  oilfc^uu- 
porous  ;  for  which  reason,  in  cities,  we  firet  perceive  damp-  '^*  '*^ 
ness  and  drops  or  htrcamlds  of  water  on  the  oil-puinted 
party  walls  which  bounvl  our  staircases,  and  which  are,  there- 
fore, absurdly  baid  to  sweat,  thouglj  these  walls  hare  no 
communication  with  the  outwiird  nir,  and,  from  their  var- 
uishetl  covering,  cannot  admit  of  the  paasage  of  moisture  or 
perspiration  thrcni^h  their  pores^ 

In  this  case  the  remedy  is  obviou**,  and  by  its  success  Principle  of 
shows  the  nature  of  the  evil.     Prevent  your  walls  (roai  ever  preircaiwa. 
becominj;  colder  than  the  warmest  external  air  uf  winter,  and 
you  wilt  never  have  this  appearance  of  damp  on  tlieir  inner 

rfttces. 

This  may  be  done,  first,  by  constructing  the  walls  of  such  ivfetliod  of  a? 
a  degree  of  thickness,  or  with  such  a  disposition  or  quidity  H>"*S  ^*' 
of  material Sf  that  they  shall  not,  in  the  u»ual  way,  be  greatlv 
cooled  throuj^hout  their  whole  substance  by  any  temjjerature 
of  the  outward  air.     With  this  view,  I  think  thai  in  al  I  single  p^^j^j.^^^^ 
houseSf  which  are  not  warmed  by  Dei|;hbouriug  lires,  and  huu^es  r«quin 
more  especlaUy  la  situation*  cxpo&td  to  high  winds,  and  wj**^rtik*     '^^ 

therdm 
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therefore  to  great  evaporation  from  the  external  surface,  and 
consequent  abstraction  of  heat,  the  walls  should  always  b^J 
double,  having  on  the  inside  a  thin  layer  of  brick,  with  an. 
interval  of  one  or  two  inches  from  the  outer  and  thicker 
layer  of  brick  or  ttonc»  to  which  it  must  be  united  by  prt>per 
binders.  The  porous  structtire  of  the  bri^k^,  added  to  the 
impermeableness  of  the  intermediate  sti-atum  of  air,  woul4 
*oill  conduct  bent,  that  such  w^\]m  would  necessarily  tend 
to  keep  a  house  dry  nnd  warm  in  the  winter,  as  i^ell  as  cool 
in  the  summer.  This  end  would  be  still  further  proB}otef|| 
by  fillinjf^  the  interval  between  the  two  layers  with  dr>'  sand* 
^cfw  th«  com-  freah  silked  coal-ash e8>  or  powdered  charcoal.  In  fiict»  when 
won  mcthiKiji  ^y^^  common  ex  t  emu  I  means  before  de>»cribed  have  succeeded 
in  curing  dampnesss,  it  has  been  either  by  aifording  a  vHroiftht 
which  haft  dituiiiished  evaporation  by  prcvenuu<5  ab«orptioD» 
or  by  increo^inpj  the  space  or  changins^  the  quuhty  of  the 
materials  of  the  watt  through  which  the  heat  was  to  pats,  «o 
as  in  either  of  these  cases  to  retnin  it  more  forcibly:  And 
when  the  dampness  has  been  remedied  by  removin)^  the  pa« 
per  to  some  distance  from  the  wall  by  means  of  straioed 
canvas,  that  effect  has  been  produced  by  rendering  the  pa- 
per a  worse  conductor  of  heat;  and  therefore  iDdi3i>osiug  it 
to  condense  the  vapour  in  the  room  so  readily  as  when  it 
Was  in  contact  with  the  colder  wall, 
'  Not  posiible  to  It  has  been  suggested,  that  it  would  be  possible  to  ke€f» 
Jccjrj*  oyt  the  ^j^t  cold,  or,  in  more  accurate  language,  pr^\*ent  the  e^ret>t 
of  heat  from  the  inside  of  a  room,  and  therefore  from  the 
walls  surrounding  it,  by  shutting  it  closely  up,  and  prevent- 
ing any  admisision  of  the  cold  external  air.  This  has  arisen 
from  the  Bupposition  that  air  is  not  a  good  conductor  or 
tranRniitter  of  heat  through  its  substance  or  pores,  but  th%t 
it  merely  carries  it  by  changing  place  with  some  other  por- 
tion which  was  less  charged  with  it.  If  there  were  no  othet 
niode  of  abstracting  the  heat  from  the  walls  of  a  room,  and 
if  it  were  possible  wholly  to  prevent  any  change  of  its  air, 
this  theory  might  perhaps  apply.  But  it  is  not  posisible  to 
prevent  some  exchange  of  this  kind  tbmugh  the  atmosphere 
of  any  habitable  chamber ;  and  it  is  evident  from  the  moi§- 
ture  being  most  abundantly,  or  perhaps  solely,  deposited  on 
the  inirde  of  that  part  of  the  wall  which  is  most  ejcposed  to 
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the  external  cold,  that  th«  chief  or  coedcdou  mode  in  which 

the  wall  is  copied  is  oot  by  the  acceia  «f  the  cold  air  luto 

llie  Tot^nu  hwt  by  the  pasaa^e  uf  heat  from  the  wall  itself 

into  the  cold  air  i%ithouL     We  may  however  9^  far  avail  oo^*  but  in  pait- 

^Ives  of  thti^  principle?,  a^  to  eiEulude  aa  much  cold  air  as 

ure  can,  by  bhuttiiifj;  up  the  \^indow:i  and  thiainics  of  utiin- 

habited  lootns  during  tUt  i»eventy  of  fruiit* 

It  tpay  farther  be  suRgest^d,   that  as,  dnriiig  a  thaw,  the  Shutting  up  « 
air,  beiiig  warmer  than  itj  froit,  has  a  greater  qyautjty  of  ih^ws  oot^titf- 
>vatei:  iti  form  of  vapour  mixed  with  it,  bhuttuig  up  a  rooui  Bcictii, 
^11  such  occa*^ioos  may,  by  rttorditjj^  the  adrpisisiuo  of  warmer 
mr  to  charged  with  vafjour,  albw  time  fpr  the  wallM  to  acr 
quire  an  equable  temperature  through  their  substance  from 
)«ithout,  so  as  to  auticipate  any  condeu nation  on  (heir  burface 
which  might  occur  from  the  free  admisaiou  of  the  external 
air.     1  o  this  I  only  answer,  as  b^fore^  that  rooms  according 
to  the  common  construction  canuot  be  excluded  from  couj> 
munication  with  the  ei^ternal  air;    and  that,  in  fjtct,  the 
dampness  does  under the^jecirctimstauces  take  place*  though 
the  doors  and  windows  are  never  opeued. 

In  all  cases,  however,  there  is  onf  method  of  pr<T^nling Th« T»al! 
this  species  of  dompnebs,  which  ^s  infallible;  and  that  »«  to  ^JjJJjJ*^^^^^^'* ** 
keep  efery  part  of  the  internal  surface  of  the  wall  in  the  warm  by  6m. 
chamber  or  hitaircase  sufiiciently  warm  by  good  iires*     With 
this  view  all  staircases  ought  to  have  some  means  of  rf  ceiv- 
itig  artiticial  wafmth. 

If,  notwithstanding  this  and  the  former  precaution^  a  wall  Dried  dnett^ 
should  accidentally  become  damp,  the  next  best  expedient  *^'^' 
is  to  dry  it  as  quickly  as  possible  by  a  free  current  of  warm 

This  discussion,  which  at  first  sight  might  appear  tedious 
and  irrelevant,  will,  I  trustj  no  longer  be  thought  so,  when 
it  shall  have  been  found  necessary  for  the  establishment  of 
a  principle  on  the  subject  more  immediately  before  iis^ 

In  order  to  show  the  analogy,  let  u»  take  the  simplest  ex-  AnaJofrin 
ample,  which  is  that  ol"  a  wainhcotted  room,  lanwurmed  hj  *^^  ^ ^^J''^'^ 
firta.     W  ben  the  wainscot  is  colder  than  the  air,  it  conden- 
ses the  vapour  in  form  of  moisture.     If  that  moisture  were 
exposed   to  !he  influence   of  the   sun  and   wind,  the   cose 
potild  come  under  tht  former  head  of  decay,  which  is  that 

of 
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of  wood  wetted  by  rain  in  the  open  air.  The  water  toon 
evaporates,  and  little  decay  proceeds  to  the  wood.  So  in  th^ 
watDftcot,  the  surface  next  the  room,  though  tinprotected  by 
paint,  will  perhaps  be  long  In  rotting,  because  the  room  ad- 
mits of  currents  of  air,  more  especially  when  doors  and 
windows  are  frequently  opened,  so  as  to  evaporate  the  super- 
ficial moisture,  though  less  quickly  and  effectually  than  in 
the  open  air.  But  what  is  the  case  with  the  surface  of  the 
pannel  next  the  wall  ?  The  air,  loaded  with  moisiture,  pene- 
trates into  that  interstitial  space,  and  deposits  it  by  condensa- 
tion on  that  surface.  But  there  is  afterward  no  current  of 
air  to  evaporate  the  water  so  deposited >  which  then  slowly 
decompo-^es  and  destroys  that  surface  of  thr  pannel.  Such 
is  precisely  the  process  of  the  dry  rot»  which  always  begins 
tiext  the  wall,  and  gradu;4liy  proceeds  to  the  painted  or 
outer  surface  of  the  wood.  It  resembles  in  itschief  drcum- 
ftances  the  decay  of  paper  in  a  damp  room  ;  and  it  precisely 
resembles  that  of  paper  projecting  from  the  wall  on  canvas, 
which  will  still  often  happen,  if  the  wall  be  subject  to  acquire 
a  very  considerable  degree  of  coldness,  though  much  more 
«low1y  than  in  the  former  case.  ' 

The  same  process  obtains  in  all  other  cases,     M^henever 
the  wood  is  cooler  than  the  air  which  it  touches,  the  vapofir 
is  condensed  upon  it;  ami  beipg  exposed  to  no  new  heat  or  ' 
current  of  air  sufficient  again  to  evnporate  it,  remains  tilt 
another  fit  of  condenfiatiou  affords  a  new  supply. 

Thus  the  process  of  corrosion  and  decomposition  is  coo* 
tinnally  supported,  till  the  wood  moulrJers  away- 

The  term  dry-rot  is,  therefore,  so  far  trom  being  expressire 
of  the  real  fact,  that  decay  proceeds  under  these  circum* 
stances  more  quickly  than  in  the  open  air,  precisely  becaufe 
the  wood  is  more  constantly  end  uniformly  wet;  just  as  the 
lower  ^arts  of  posts  and  rails,  and  any  cavities  in  timber 
exposed  to  the  weather,  rot  sooner  th*in  those  parts  which 
readily  and  speedily  dry. 

The  smell  vihich  we  perceive  on  going  into  vaults  or  cel- 
lars, where  this  process  is  going  on,  arises  partly  from  die 
extrication  of  certain  gases*  mingled  perhaps  with  i*omefo- 
latile  oil,  and  partly  from  the  efliuvia  of  those  vegetable  nub- 
itauces,  which  have  already  been  said  to  grow  on  it;  and 
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wWch,  though  they  begin  merely  becausf*  the  decayed  wood 

ts  tlteir  proper  suil,  yet  afterward  tend  probably  to  the  mpre 

speedy  decomposition  of  the  wood   itself.      They  cannot, 

liowever,  with  mure  proprii^ty  be  aaid  to  be  the  cause  of  the 

dry-rot,  than  the  whtte  clover,  which  appears  oa  certain 

lands  after  a  top^rei^io^  of  coal-ashes^  catti  be  said  to  have 

produced  the  soil  on  which  it  flourished* 

I  have  remarked  above,  that  sometimes  only  a  partlcnlar  Some  have  as* 

sort  or  baiuple  of  timber  hai  in  certain   situations  rot te<l,  ^ *****; .?  ^^J^ 
^     ^  '  rot  to  ilie  n*- 

while  another  pTece  has  continued  t\ir  a  great  length  of  time  cure  of  the 
perfectly  sjound.  Hence  perswns  have  been  deceived,  and  ^'^**°' 
been  dii[>osed  to  attribute  the  dry-rut  solely  ai>d  universally 
tosoineohg^inal  pefuUarity  in  the  wood  itself.  Dr,  Darwin  WootI  feWcAln 
explains  this  fact  by  telhn^  us,  that  the  wood  m  decayuig  J^^^  »i'N«g  li** 
haij  probably  been  cut  in  the  spring*  when  the  sap  in  the 
alburnum  was  not  only  abundant^  but  of  a  saccharine 
quality;  which|  in  combination  with  the  vegeto-animal  tiab^ 
ftance  or  gluten,  disposes  it  to  run  \Y(th  unusual  readiness 
into  destructive  fermentation.  In  some  trees,  as  by  more 
particular  custom  the  oak,  the  bark  is  a  very  valuable  arti- 
cle of  commerce,  and  is  found  not  only  to  quit  the  tree 
jDore  readily^  but  to  contain  a  taiger  proportion  of  tan  tn 
the  spring,  when  the  sap  is  rising,  than  at  other  seasons. 
Hence  an  old  Act  of  Puriiament,  now  in  force,  ordains  that 
Jill  oaky  except  for  the  purpose  of  building,  ihall  be  felled 
}a  the  spring.  Whether  doors,  posts  and  rails,  pahng,  l>ar- 
rel  staves,  &c.,  come  under  the  denomi nation  of  building* 
U  may  be  dtfhcult  to  say ;  but  it  seems  at  hrst  view  highly 
to  be  lamented,  that  any  law  should  impose  an  ob ligation  to 
destroy  a  valuable  species  of  property.  It  would  indeed 
i>e  matter  of  peculiar  regret,  if  an  impolitic  and  avaricious 
jpirit  should  induce  the  owners  of  oak  forests  to  extend 
|hc  same  principle  to  the  timber  employed  in  the  coti* 
ftrUctioD  of  great  iriachlnes,  and  more  especially  the  British 
pavy. 

Various  means  have  been  employed  in  order  to  remove  M«aiii  em- 
the  tendencv  to  the  drj-rot  in  trees  so  felled.     Thus  they  ^^""^^  ^^  '^ 
kttve  been  long  exposed   to  the  ruin,  or  steeped,  or  even 
fometimes  boiled  lu  water,  and  then  dried  by  artificial  heat« 
^b€se  naeaus  do  not  however  appear  to  have  been  successful 
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in  fntircly  washing  out  tlie  fermentibk  sap,  which  therefor* 
iriakes  them  moch  more  subject  to  the  decay  of  which  we 
5re  treat! ng»     It  may  however  still  he  doubtecl,  whether  it 
acts  In  any  other  way  than  by  fumishmga  dtepo«itioD,Yvhich' 
requires  to  be  culled  into  action  by  the  same  cause  which' 
operates  m  all  other  cases,  moistu re- 
in proof  of  what  I  have  stated,  I  have  been  informed  by'  i 
one  of  our  Vice  Presidents,  that  in  a  large  vat  or  set  of  vats 
for  beer,  belonging  to  him,  the  staves  formed  of  oak  tj-'j 
ifiches  thick,  notwithstanding  they  were  previously  steeped  i 
in  hot  water,  and   then  thoroughly  dried,  in  a  very  short'  I 
time   utidenrent  the  dry  rot,  while  others  in  the  same  situ- 
iition  continued  unchanged  five  or  ten  times  that  period.    It  < 
is  highly  worthy  of  remark,  that  the  outside  of  these  staves* 
^hich  was  pttinted,  continued  Eound,  and  that  the  decay  i 
began  on  the  inside,  where,  from  the  vats  bein^  at  dilftTcnt  1 
times  roore  or  lest  filled,  they  were  subject  to  the  joint  and 
soccesstve  influence  of  moisture  and  air. 

I  have  mentioned  above,  thnt  the  putrefactive  f^rmenta* 
tion  cannot  take  place  except  ip  certain  temperatures,  th^  ' 
lowest  of  which*  accoidino;  to  Thomson,  mu^t  be  but  lit-.l 
tie  btlow  45  degrees  of  Fahrenheit's  thermometer,  and  the  j 
highest  within  the  degre#  which  producer*  dryness  by  evapo-  f 
ration*  The  temperature  most  conduci%'c  to  thi«  effect  haa^ 
not,  so  fcr  as  I  know,  been  ascertained,  though  much  uscf  t 
M  information  on  thi^  head  might  be  obtained  from  a  aet  of  J 
w«ll  conducted  experiments. 
Thfory  of  the  The -following  then  appears  to  be  the  whole  theory  of  the 
drf-rot.  drj^-rot ;  that  it  is  n  move  or  less  rapid  decomposition  of  <he 

^ubartance  of  wood,  from  moisture  deposited  on  it  by  con^  ' 
densation,  to  the  action  of  which  it  is  more  disposed  in  cer* 
tain  situations  than  ifi  others  ;  and  that  this  moisture  ope- 
ratet  mt>$t  <]uickly  on  wood  which  mo««t  abounds  with  the 
saccharine  or  fermentible  principles  of  the  sap.     Let  ne  « 
how  this  theory   correbponds  with  the  best  known  meafl^J 
of  prevention,  and  what  more  eflfecluul  measures  it  may  sug^l 
gest. 

Timtecfuhould  The  first  point  is  certainly  to  choose  timber  properly  , 
1>«: felled  at »  fellpd  and  well  dried.  And  here,  in  order  to  prevent  tlmj 
^^  dncd*       injudicious  fall  of  large  oak  timber^  it  may  be  of  some  con- 
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iequence  to  know,  tbal  the  bark  of  such  titnlwr  corttftitft 
,  muclj  less  tan  than  tliat  of  the  youojrer  aod  more  succuleni 
wood;  and  that  this  principle,  together  with  the  proper  eif- 
tractive  matter,  is  considerably  more  abiindaut  in  the  bfuk  Baric, 
of  the  Leicester  or  Huntingdon  willow,  than  in  that  of  any 
oak.  According  to  the  experiments  of  Mr,  Davy,  7 J  Ibs- 
of  the  former  will  go  as  far  in  tanning  leather  as  9  or  10 lbs* 
of  the  latter.  It  has  however  been  asserted,  that  if  an  oak, 
or  any  other  tree,  which  is  stripped  of  its  bark,  be  snfiertd 
to  stand  two  or  three  years  before  it  is  felled,  the  wood  wilt 
have  actj,uired  a  very  great  degree  of  strength  and  duntbt* 
Uty. 

Next,  where  it  is  practicable,  a  current  of  air  should  ht  xiie  wooa 
frequently  made  to  pass  along  the  surface  of  the  wood.  This  **iou[<l  *>c  ^^ 
expedient  seems  to  have  been  particularly  attended  to  y>^  x^xa^^  ^vl, 
the  ingetiious  architects  of  onrGothic  churches,  who  are  aaid 
with  that  view  to  have  left  various  openings  in  the  walls  be> 
tween  the  two  roofs  of  those  edifices.     In  order  also  to  pro* 
mote  evaporation,  a  certain  degree  uf  heat,  such  as  that  of 
air  heated  by  the  sun  or  fire,  should,  if  possible,  be  from 
time  to  time  applied.     Cellars  themselves  ought  to  have  Cdl*™. 
some  communication  with  the  outward  air  by  means  of  win- 
dows and  shutters,  or  trap-doors.     And  that  these  may  be 
for  a  short  time  opened  in  proper  weather,  so  as  to  have  a 
draught  of  air;  and  that  no  very  low  decree  of  temperature 
is  necessary  tor  the  preservatiuD  uf  fermented  liquors,  pro* 
Tided  that  temperature  he  uniform,  is  evident  from  the  prac- 
ticability of  keeping  wine  extremely  well  in  cellars  which 
ore  not  damp,  and  in  which,  therefure»  one  or  both  of  theio 
ci re umsta net's  must  have  taken  place. 

The  destruction  of  wainscotting  may  be  long  deferred  by 
keeping  in  the  apartment  suitable  tires. 

Lastly,  the  dry-rot  mny  in  all  cases  be  infallibly  ftrevented  whea  ih* 
mfhere  it  is  practicable  to  cover  the  surface  of  the  wood^  woo4is  drwd, 
properly  dried,  wiib  a  vurnish  wliich  is  impenetrable  and  io-  coverwl  wii 
destructible  by  water.     With  this  view  two  or  three  coat*  of  virmsb. 
the  composition  before  described  should  be  laid  on  the  dry 
wood,  before  it  is  erected  or  put  together,  and  a  third  or 
fourth  after  it  is  put  in  1(4  place ;  and  proper  means  should 
%t  taken  tboroughly  to  dry  each  iuccesihe  coat  of  varnish, 

lu 
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df  Aift  kind,  what  memos  of  preservation  are 
ast  be  employed  at  first ;  as  it  seems  scarcely 
yOisiMa  to  renew  them  on  fixed  timber  with  any  chance  of 
Pttilfit* 

(To  be  ttmchtded  m  omr  next.  J 


SCIENTIFIC  NEWS. 

Wemerian  Naiurai  Uutnry  Sodetf. 

Wemsrte  /jLT  th^last  meeting  of  the  Wemerian  Natural  History 
Kitural  Hlf.  Society,  Professor  Jameson  read  an  account  of  a  method 
of  constructing  and  colounng  mineralogical  maps.  We 
cannot  give  a  satisfiictory  account  of  this  paper  without 
diawiugs;  we  shall  therefore  only  obsenre,  that  maps  exe- 
ented  according  to  this  plan  show  distinctly  the  figure  of 
tlie  cliffs,  terraces,  mountain  ranges  and  mountain  groupes : 
and  the  colouring  affords  a  true  and  harmouious  represents- 
tio9  of  the  alternation,  extent,  and  relative  position  of  the 
different  rocks  that  appear  at  the  surface.  Professor  Jame- 
ton  at  the  same  time  laid  before  the  society  a  series  of  mi- 
neralogical queries,  which  he  had  drawn  up  with  the  view  of 
directing  the  attention  of  mineralogists  to  the  particular  ob- 
jects pointed  ont  by  them. 

We  have  permission  to  communicate  these  queries  to  the 
ppbliu 

Mineralogical  Queries. 

ENGLAND. 

Mineralogksl       !•  Does  the  granite  of  Cornwall  belong  to  the  oldest  6)g 
queries.  newest  granite  formation,  or  do  both  formations  occur  in 

that  county  ? 

2.  Is  the  schorl  rock  of  Cornwall  disposed  in  an  uncon- 
formable and  overlying  position  in  regard  to  the  older  pri- 
mitive rocks  ;  if  this  be  its  position,  on  what  rock  or  rocks 
does  it  rest,  and  what  are  its  other  geognostic  relations  ? 

3.  Does  the  serpentine  of  Cornwall  belong  to  the  first  or 
second  serpentine  formation,  and  what  are  the  imbedded  anil 
Tenigenous  fossils  it  contains  ? 

4.  What  are  the  characters  of  the  different  raetallifaroiia 
venigenous  formations  iu  Cornwall :  are  any  of  them  iden* 

tical 
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tical  with  tho^e  de^Mrribed  by  Werner^,  Mohsf*  Frieskben  J,  Mineralqgica| 
jBineson§,  and  other*?  qucric*. 

5.  Do  the  iucliiied  ilaty  strata  in  the  vicinitj  of  Plymouth 
belong  to  the  traoaitioii  tilass  of  rocks  ? 

§.  Does  the  upper  part  of  the  mountain  of  Cader  Idria  iti 
Wales  belong  to  the  newest  floetz  trap  formation  ? 

7,  Are  not  the  mouiitains  in  Cuuiberlaud  principally 
composed  oJ  transition  rocks  partially  covered  with  the 
newest  Bo&t2  trup  formation  ? 

8.  Is  not  the  porphyTy  of  Cumberkud  a  variety  of  diak« 
stone  porphyry  ? 

9*  Doea  the  gypsum  of  Cumberland  belong  to  tlie  £rit 
or  second  flceU  gypsum  formation  t 

tiCOTLAIfD. 

I.  Doea  the  sienitic  greenstone  of  Fassnet  bum  iu  Etst 
Lothian  belong  to  the  transitiou  rocks,  or  the  newest  floeti 
trap  formations  ? 

^2.  Does  clay  stone  occur  in  beds  or  veins  in  the  coal  fields 
of  the  Loihians  ? 

3.  What  are  the  geognostic  characters  and  relations  of 
the  porphyritic  rock  of  the  Ochil  hills? 

4.  Is  Inch  Keith  in  the  Firth  of  Forth  entirely  composed 
of  rocks*  belonging  to  the  independent  coal  (brmation? 

3,  Are  tlie  geo^noatic  relations  of  the  porphyry  elate  or 
diukiitone  porphyry  of  East  Lothian  the  same  as  la  other 
countries  ? 

6*  What  are  the  geoj^nostic  relations  of  the  claystone, 
t^om|mct  feldtspar,  and  striped  jasper  of  the  Peutland 
Hills? 

7,  What  is  the  esctent  and  mode  of  distribution  of  the 
sienite  of  Galloway  ? 

8.  Does  the  Craig  of  Ailsa  in  the  Firth  of  Clyde  and  the 
Bass  rock  in  the  Firth  of  Forth  belongs  to  the  newest  fitxtx 
trap  formation? 

•  NcucThtorie  von  cler  Ent^tchufip  dcr  GingCTOti  A.GAVemer,  179| , 

f  B^schreibongdciGiuben-gtfbftudca  lliminclifum,  ¥oii  F.Mohs,  1804. 

f  Mmcnkg  B^ioerkungcn  hei  (^ctegeuhett  eif»er  Reise  durch  den 
iiierkwurdie<^ten  Thel  d«  Hjrzf^^brrj-tr*,  von  Frtesiebcn,  179^. 

^  Mitieralu|pcsl  D«jcriptiou  of  Dutiifncsbife,  1dU5.  Elemerits  ^jf 
Gcvijnoijr,  liiOd' 

%.  Do^ 


$$  MTElTTtrtC  VBtrif. 

tfcyiiofciaj    .  0.  Ddet  the  pitchstone  of  Ardoainurchen  bdoDg  t5  tKe 
newest  6<ttz  trap  formation  ? 

10.  U  the  granular  quartz  in  the  isian^s  of  tsla  and  Jar& 
subordinate  to  mica  slate,  or  d6es  it  eonstitute  a  dis^nct 
fbrmation  ? 

11.  Are  the  Cullin  otioantajns  in  the  isle  of  Skye  consh* 
posed  of  rocks  belon^ng  to  the  liewM  floatz  trftp  and  se- 
cond porphyry  formations  ? 

,  12.  \Vhat  are  the  geogiiostic  chara^er^  and  relations  of 
Ae  obscure  egg  in  the  isle  of  Egg  one  of  the  Hebrides  ? 

13.  Of  what  rock  is  the  isle  of  StafTa  composed^  2ind 
what  its  geogn(i8tic  characters  and  relations  ? 

14.  Is  the  porphyry  of  the  isle  of  Rasay  porphyry  slate? 

15.  What  are  the  g^gnostic  relations  of  the  tremolite 
of  Glen-Elg  in  Invernesshire? 

.  16.  Does  the  upper  part  of  Ben  Nevis  belong  to  the  se- 
cond porphyiy  formation ;  and  if  this  be  the  case  on  what 
does  the  porphyry  rest  ? 

17.  Does  the  porphyry  of  the  Brauer  near  Blair  in  Athdl 
belong  to  the  first  or  second  porphyry  formation  ? 

IS.  Does  the  granitic  rock  in  the  vicinity  of  Aberdeen  be* 
long  to  the  granite  or  sienite  formation  ? 

19.  Does  the  sandstone  of  the  Shetland  islands  belong  ta 
the  independent  cofil  formation,  or  to  any  of  the  formations 
described  by  Werner? 

.  90.  In  what  species  of  mineral  repository  are  the  ores  of 
Sandlodge  in  Shetland  contained,  and  what  are  the  oryctog- 
nostic  and  geognostic  characters  and  relations  of  these  ores  ? 

91.  Does  the  claystone  of  Papa  Stour,  one  of  the  Shet- 
lands,  belong  to  the  newest  floetz  tra^ /.  or  coal  formations  ? 

28.  Does  the  serpentine  of  the  islands  of  Unst  and  Fet* 
lar  belong  to  the  first  or  second  serpentine  formations? 

TO  CORRESPONDENTS, 
F.  R.  8.  will  perceive  that  the  communication  fiom  Professor  Vtmet^  ht- 
ierted  in  our  Supplewentf  renders  it  less  necessary  to  insert  hisfm>our,  Attfte 
sam$  time  that  his  general  remark*  upon  the  spirit  most  desirable  to  beskemt 
in  eontroversional  wtilings  must  be  allowedy  it  must  be  admitted  in  Mai/ 
of  the  Editor  qfa  periodical  publication,  that  very  cogent  and  nuuiifiti  m- 
09SU  emght  to  present  themeeltes^  before  he  can  be  justified^  for  iiUmrfmiMg 
in  the  discusnons  transmitted  to  the  Public. 

The  Editor  having  been,  contrary  to  expectation,  disappeinUd  ^  lA« 
Meteorological  Register,  is  stiH  obliged  to  postpone  U:  biU  he  wiU  take  fro* 
^r  sicyarcj  to  prevent  farther  delay. 
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ARTICLE  L 

\  on  Much  LnminoHS  Pftinamttta  in  the  Atmospher^t 
m$  ippear  to  depend  4>n  Eleciricitj/^  By  a  Correspondrntf 
(R.  00 

JLT  haa  been  Ion ^  »ince  iDcontrnvertibly  evtabliithcd,  ihut  Lif httiiac  >• 
lightning  i»lhe  electrictil  stroke  between  the  clouds  ond  the  ®**^^'"^*'/* 
Earthi  or  between  one  clyod  and  another.  All  tlie  differ* 
ences  of  opinion  therefore  relate  at  present  to  it«  attribute*^ 
or  affections,  which  philosa|jhen  iiave  not  acrupfed  to  inve»« 
iigate  by  the  a*si<»lanre  r^f  the  electrical  marhttie*  Bmfr 
there  are  many  circutnitances^  A>r  an  explanation  of  whi«b 
we  must  have  recourse  to   i»^  ^ut  theatre  of  nature* 

The  luminous  appeurnnces  seen  above  the  airfare  of  the  Enummiiyn 
earth  are,  ignes  fatur»  Hghtnin;^,  shooting  stars,  fire  ball»,  ^^  lummotti 
and  the  aurora  borealis,     Wliether  tlie  fip^H  he  an  eleclncal 
phenoaienon  has  not  yet  been  stitiafactorily  ascertained,  and 
indeed  their  cause  may  be  «!trd  to  be  entirely  unknown;  but 
|i  -  iind  fhe  aurom  borealis  nre  perfectly  imitnUe  by 

f !  ;  nnd  it  is  highly  probable^  that  an  dectric  spark 

woutd  exhibit  the  appearance  of  thooti ngf fa Rfimd  Bre  halU| 
if  of  sudtcient  length  and  remote nir*^i*  to  permit  its  figure 
•nd  angular  velocit}  to  be  perceived^    It  is  also  probable^ 
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thai  tlie  electric  eiplostOD  consists  of  a  ball  or  crlinder  of 
no  great  length,  ig:tiited  by  the  compression  of  the  air  or 
gaa,  or  other  fluid  it  drives  before  it.  Admitting  this,  the 
tigzag  spark  with  ramifications  may  be  considered  as  a  fire 
ball  continually  throwing  out  detached  pieces;  the  brash 
will  be  a  fire  ball  broken  to  pieces,  and  the  lightning  will 
not  differ  from  fire  balls  but  in  its  vicinity  to  tlie  Earth,  and 
it»  velocity,  which  is  perhaps  greater.  An  artificial  fireball 
moving  slowly  ban  been  seen  once,  and  but  once,  by  Warl- 
tirc  the  lecturer.     See  Priest  ley  *s  Eleotri<.ity. 

The  magnificent  experiments  of  Watson  on  ShooterVhilU 
in  which  the  shock  was  transmitted  through  great  lengths  of 
wire,  teach  us  nothing  of  the  %'elocity  of  disengaged  elec* 
tricity,  as  there  is  no  proof  that  it  has  any  known  relation 
to  that  of  the  electric  matter  pafe<sing  through  conductoria. 
Most  persons  think  they  can  distinguish  the  direction  of  light* 
ning,  but  this  may  perhaps  be  a  deception.  M.  Marat^  is 
the  only  philosopher  that  I  know  of,  who  has  made  any  ob- 
servation from  which  an  inference  of  the  velocity  of  light- 
ning may  be  deduced ;  and  he  himself  remarks,  that  it  is 
attended  with  various  causes  of  uncertainty.  He  measured 
the  angular  distance  between  two  clouds,  from  one  of  which 
a  horizontal  flash  of  lig^litning  flew  to  the  other,  and  found 
it  30  degrees:  the  time  was  20  tliirds,  and  the  distance  de** 
termined  from  the  interval  of  time  between  the  flash  and  the 
report,  was  10,000  toises.  From  these  data  he  infers,  that 
the  velocity  was  19,200  toi&es  per  second,  which  is  someivhnt 
more  than  ^3  English  miles. 

This  determination,  by  its  remarkable  coincidence  with 
that  of  Sir  Charles  Blagden,  respecting;:  the  velocity  of  fire 
balls,  mi^^ht  lead  to  a  conclusion,  that  there  is  a  settled  ve- 
locity for  luminous  electric  matter,  if  it  were  not  credibly 
ascertained,  that  it  sometimes  moves  much  slower,  and  is 
even  nearly  stationary,  according  to  circumstances.  In  the 
storm  which  happened  at  Steeple  Ashtonf*  on  the  20th  of 
June,  I77i»  two  gentlemen  being  sitting  in  a  parlour  at  the 
vicarage-house,  and  conversing  about  a  loud  clap  of  thun* 
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[der  thai  had  just  happened »  they  saw  cm  a  suddf^n  a  ball  oF 
[fire  between  them,  at  about  a  foot  distance  from  one  of 
rthem.     Tliey  described  it  to  have  been  about  the  size  of  a  | 

[iixpfctmy  lottf,  and   surrounded  with  dark   smoke;    that  it 
[burst  with  an  exceed! niij  loud  noise,  like  th^  firing  of  many 
I  cannon  at  once  ;  and   that    they  perceived  a  disa^rp#*ahte  a  fire  ball  m  a 
imeil,  reserabVmg  that  of  sulphur,  \'itnol,  and  that  of  many  ^^^^ 
other  minerals  in  fusion.     One  of  them  was  exceed! nj^ly 
hurt.     As  soon  as  he  was  struck  he  sunk  in  his  chair,  but 
wa*  not  stunned  j  his  face  tvas  blackened,  and  his  features 
[distorted;  his  body  was  burned  in  several  places,  small  holes 
were  made  in  his  clothes,  and  he  lost  in  some  measure  t}»e 
use  of  his  lc;^s  fur  two  or  tliree  days.     Fie  is  poMt'ive  he  saw 
I  the  ball  of  fire  in  the  room  for  a  second  or  two  after  he  was 
struck.     lie  also  saw  after  the  explosion  a  great  quantity  of 
I  tire  of  dilFerent  colours,  vibratinj^  backwards  and  forwards 
in  the  room,  with  a  most  extraordinary  swiilt  motion.     This 
[inight  perl  laps  be  an  afiection  of  his  sight. 

Mn  Field,  a  painter  of  Trowbridge,  during  the  storm t  ie«ibcfo«  iu 
robserved  a  ball  of  fire  vibrate  backwards  iiiid  forwards  over    **^*"  " 
I 'Home  part  of  Steeple  Aahton,  and  at  last  dart  down  perpen- 
I  dicularly*     This  was  in  all  probability  the  same  ball  as  was 
seen  to  burst  in  the  parlour  of  the  vicaraj>e-housc. 

A  body  of  tire  was  also  seen  during  t>ic  same  storm  mov-  AnoiberinUte 
ing  towards  a  house,  at  some  distance  from  the  house  of  *^"** '*'*^"*' 
Wr.  Paradise^  which  changed  its  direction  and  passed 
through  the  lust  house,  and  afterwards  burst  with  a  prodi« 
gious  explosion,  Mr.  Paradise,  wlio  was  three  or  four  feet 
out  of  its  line  of  motion,  was  struck  against  the  wall,  his 
rliody  covered  with  fire,  and  he  thought  for  some  ttinc  he 
should  have  been  suffocated  ^vith  the  smoke  and  smell  of 
sulphur.  He  escnjied  unhurt,  and  his  house  receivetl  no 
[damage. 

To  these  instiinces  of  eicctnc  mutter  which  produced  the  Lii^liTmng  tt 
eftect  of  li^'htnin^,  thou-dj  its  velocity  was  too  -.mall  to  pre-  ^^''^f^*!*'!*  "^ 
vent  its  figure  being  perceived,  may  be  added,  the  very  se-  t».irc  wa*  oU 
vere  stroke  of  lightning,  which  killed  two  of  tlve  servnnls  ot  ^''^'^l*^*^ 
[Mr*  Adair,  at  Eastbourne*  in  Sussex,  threw  himself  hurt 
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and  motionkfis  on  the  floor,  and  rendered  a  youdg  lady  and 
her  servant  insensible  for  a  time,  though  these  persons  were 
in  different  apartments  of  the  house,  and  left  considerable 
marks  of  its  violence  on  the  house  and  furniture.  It  ^hap- 
pened on  the  17th  of  September,  17SO.  The  morning  was 
very  stonily,  with  rain,  thunder,  and  lightning;  and  just  at 
nine  o'clock  a  horrid  black  cloud  appeared,  out  of  which 
Mr.  Adair  saw  several  balls  of  fire  drop  into  the  sea  succes- 
sively, as  he  was  approaching  a  one  ])air  of  stairs  window ; 
very  soon  after  which,  he  was  struck  by  a  most  violent  flash 
of  lightning,  the  effects  of  which  niay  be  particularly  seen 
hy{  consulting  the  original  account.  But  what  more  espe- 
cially applies  to  the  present  purpose  is,  that  multitudes  on 
the  seashore  before  the  house  saw  the  meteor  dart  in  a  right 
line  over  their  heads,  and  break  against  the  front  of  the 
house  in  different  directions ;  and  all  agreed,  that  the  form 
and  flame  exactly  resembled  an  immense  sky  rocket. 
Distinction  be-  These  facts  show  the  near  resemblance  between  lightning 
tiTnr  an<f  the  ^^^  ^^^  balls.  It  is  probable  however,  that  the  electric  mat* 
auronborealis.  ter,  when  it  passes  violently  through  the  lower  regions  of  the 
atmosphere,  usually  has  the  form  of  a  spark  ;  that  is  to  say, 
it  passes  with  an  extreme  angular  velocity  in  some  definite 
direction.  But  the  masses  of  luminous  matter,  which  pass 
along  the  superior  and  more  rarified  parts  of  the  air,  appear 
either  in  the  form  of  those  flashes,  which  we  produce  by 
passing  electricity  through  a  vacuum,  or  in  the  form  of  balls 
of  fire.  In  either  case  the  phenomena  are  on  a  scale  uf 
astonishing  magnitude. 
.Shooting stars,  Shooting  stars,  the  aurora  boreali«,  and  fireballs,  have 
and  fire  balls  '  ^^  general  been  found  by  the  best  observations  to  be  greatly 
are  greatly  elc-  elevated  in  the  atmosphere;  and  indeed,  beyond  the  region 
where  the  action  of  the  sun*s  rays  on  the  air  occasions  the 
twilight.  Mr.  Brydone*  frequently  observed  shooting  stars 
from  the  mountain  St.  Bernard,  one  of  the  high  Alps,  and 
also  saw  several  from  the  highest  region  of  Mount  Etna, 
and  they  always  appeared  as  high  as  when  seen  from  the 
lowest  grounds.  I  find  however  one  curious  instance  of  lights 
resembling  both  the  aurora  borealis  and  shooting  stars,  at  a 
much  lower  elevation. 
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As  Mr*  Nicholson  •,  teacher  of  the  mathematics  at  Wake*  App«Tanc« 
ftelci  iti  Yorkshire,  was  returning^  nn  hcir^seback  on  the  1st  of  j" jj J/^^^^^^ J^ 
March,   1774,  from   Crufton,  u  village   near  WakeHeld,  he  aurorai  bomlii 
Mw  u  litorcn  approaching  in  the  ut^rth-weiit  quarter,  from 
which  the  waid  i>at.     It  was  tiien  ahout  lialf  p<ist  six  in  the 
evening,  anil  the  weather  was  so  dark  and  overcast,  that  it 
waa  with  dijlkulty  he  could  find  hh  way,     When  the  storm 
be^un,  he  was  agreeahly  »urpri^d  to  observe  a  flame  of  tight 
dancing  on  each  car  of  his  horse,  aud  several  others  on  the 
end  of  Ins  stick,  which  Ihid  u  bnis:^  ferule  notched  with  using. 
These  appearances  continued  till  he  took  &iielter  io  a  turn* 
pike-house. 

AIYer  having  continued  about  twenty  mitiates  the  storm  &^rmf  liary. 
abated,  and  the  clonits  divided,  leaving  the  northern  region 
ver^'  clear;  except,  that  about  ten  dej^rees  hi^U  there  waa  a 
thick  cloudy  which   seemed  to  throw  out  large  and  exceed- 
tn;rly  beuutifnl  streams  of  light,  resembling:  an  aurora  bo* 
rcalisi  towHrd*  aijotber  cioud  that  was  passing  over  it;  and 
every  now  and  then  there  appeared  to  fall  to  it  eiich  meteors  Do  not  tlie 
n«  are  called  f  * 
he  came  to  \\ 

About  nine  o* clock  a  large  hull  of  tire  passed  under  the 
zenith,  towards  the  south-east  part  of  the  horizon  ;  and  Mr, 
Nicholson  was  infnrmetj,  that  a  light  wus  observed  on  the 
Weathercock  of  Wakefield  spire,  wiin  b  is  about  540  feet 
high,  all  the  time  the  storm  conTunied. 

The  present  state  of  our  knowledge  respecting  fire  bajls^  Treatise  of  Sir 
'With  observations,  is  exhibited  in  an  excellent  treatise  writ*  (jilf  * 

ten  by  Dr,  Bla^^den  f,  now  Sir  Charles,  on  occasion  of  the 
fiery  meteors  which  were  seen  iit  the  year  1783,     The  great  Great  fire  biU 
TJieteor  of  Au»-  18,  in  that  year,  had   the  appearance  of  q^^-^**^* 
Inminous  ball,  which  rose  in  the   N,  N.  W,   nearly  round, 
became  elliptical,  and  j^radtudly  a>sMmed  a  tail  as  it  aacend- 
ed,  and  in  a  certain  part  of  its  course  seemed  to  underj^o  a 
remarkable  chancre,  coropured   to  bnrstini;:   after  which  it 
roceeded  no  longer  as  an  entire  mfi^s,  hnt  was  apparently 
into  a  great  number  or  a  clu!*ler  of  b^dl;*,  ^ome  larger 
the  others,  and  aU  carr\'i(»g  a  tail,  or  leaving  u  train 


irs,    The*e  uppeimnices  c«*ntmucd  tdl  fho^twofluidi 
,         J  likeniyspifk»3 

,  but  no  tMuntier  was  heard. 
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behind.     Under  this  form  it  continued  its  course  with  a 
nearly  equable  motion,  dropping;  or  castinj;  off  sparks,  and 
yielding  a  prodigious  light,  which  illuiniuuted  all  objects  to 
a  surprising  degree ;  till  Imviu;^  parsed  the  east,  and  verging 
considerably  to  the  southward,  it  gradually  descended,  and 
at  length  was  lobt  out  of  sight.     Tiie  time  of  its  appearance 
was  9b.  l6m.  P.  M.  mean  time  of  the  meridian  of  London, 
and  it  continued  \i&ible  about  half  a  minute. 
Ito  height  57        It  seems  probable,  that  the  meteor  burst  and  united  again 
20  miles  pe"^  *^^*®'***^  times  during  its  course;  and  that  the  great  change 
second;  d.a.     corresponded  with  the  period  at  which  it  suffered  a  deviation 
mile^'  CO  ^"  '^®  Course.     Its  appearance  was  not  uniformly  bright,  but 

li^O^miirs.  consisted  of  livid  and  dull  parts,  which  were  perpetually 
changing  their  relative  position.  Its  height  deduced  by 
computation  from  the  angular  elevations  from  various  places, 
proves  much  more  correspondent  than  miglit  l>e  expected 
from  such  data.  One  combination  gives  the  height  54^ 
statute  miles,  two  give  57  miles,  two  58,  one  59*  nnd  one 
60 :  the  mean  is  57i  miles.  It  does  not  appear  to  have  reaUy 
approached  the  Earth  in  its  course,  which  was  above  1200 
roiics  in  length.  Its  absolute  diameter  across,  supposing  it 
to  have  been  about  half  a  degree  broad,  was  half  a  mile, 
and  its  velocity  was  at  least  20  miles  in  a  second.  A  report 
was  heard  after  its  disappearance;  and  it  is  very  remarkable, 
considering  the  rarity  of  the  air  at  such  a  height,  that 
the  height  of  the  meteor,  deduced  from  the  time  of  the  pas- 
sage of  the  sound*,  nearly  agrees  with  the  geometrical  de- 
duction :  it  is  56|  miles.  A  hissing,  whizzing,  or  cracking, 
was  also  said  to  have  been  heard  during  its  passage. 
Sir  Charles  After  describing  the  phenomena  of  the  smaller  meteor, 

•ppeaiances  to  t'^^ii^h  appeared  on  the  4th  of  October  in  the  same  year, 
€leciri(  ity.        Sir  Charles  proceeds  to  consider  the  cause  of  these  pheno- 
g^atW  ix^cef^i  roena.     He  shows,  the  insufficiency  of  Ilalley's  hypothesis, 
that  of  planet-  that  they  consist  of  a  train  of  combustible  vapours  set  on 
ary  projection  fj^g.  ^^^  ^|gQ  ^,f  ^\^q^  which  supposes  they  are  terrestrial  co- 
mets.    This  last  position  he  observes  is  incompatible  with 
their  general  ap})earance,  which  does  not  resemble  solid  bo- 
dies; with  their  exceeding  great  number,  v.liieh  could  tcarcc-» 
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h\\  to  produce  some  other  appearances,  beside  a  tran- 
sient illuininauau  ;  and  more  particiilarly  with  the  extreme 
▼elocity  of  the  meteor  of  Aug.  18,  which  h  three  times  «f 
great  as  a  body  falVm;^  from  infinite  apace  towards  the  Earth 
would  have  acquired,  when  it  carae  within  50  miles  of  the 
Earth*a  surfece.  He  therefore  recurs  to  electricity,  the  only 
ag^ent  in  nature  with  which  we  are  Qcqiiainted>  that  seems 
capable  of  producing  such  phenomena.  Its  extreme  and 
hitlieito  unmf'iisurcd  veJocity,  the  electric  plit-nomena  at- 
tending fire  balls,  the  hissing;  noise,  their  connection  with 
and  similarity  to  the  northern  lights,  which  have  sometimes 
assumed  this  form,  and  particularly  their  course*  which  is  for 
the  most  part  nearly  in  the  magnetic  meridian,  are  among 
the  circumsttances  which  are  pointed  out  and  elucidated  in 
a  perBpicnoiis  and  highly  interesting  manner.  And  he  con*  Conduciaii* 
eludes  by  observing,  that  if  the  coojectuies  he  offers  be 
just,  there  are  distinct  regions  allotted  for  the  electrical 
phenomena  of  our  atmosphere.  Here  below  we  hate  thun- 
der and  lightning,  from  the  unequal  distribution  of  the  elec- 
tric fluid  among  the  clou<is ;  in  the  loftier  regions,  whither 
the  clouds  never  reach,  we  have  the  various  gradations  of 
falling  stars;  till  beyond  the  limits  of  our  crepuscular  at- 
mosphere, the  Hold  is  put  into  mntion  in  sufficient  masses  to 
hold  a  determined  course,  and  exhibit  the  ditlVrent  appear- 
ances of  what  we  caH  fire  balls;  and  probably  at  a  sttU 
greater  elevation  above  the  earth,  the  electricity  accumulates 
in  a  lighter  less  condensed  form,  to  produce  the  wonder- 
fully diversiHed  streams  and  coruscations  of  the  aurora  bo- 
realis. 

There  is  a  fact  observed  by  Mr.  de  Saussure,  which  seems 
<lifficiiU  to  be  accounted  for  by  the  help  uf  our  present 
knowledge  of  electricity.  He  was  on  the  Alps  with  some 
friends,  while  a  thunder  storm  formed  in  the  air  beneath 
them.  While  it  tightened  and  thundered  below,  they  found 
themselves  electritied,  but  difftrently,  so  that  they  drew 
sparks  from  each  other*. 

I   shall   finish  this  communication   by  a  remark  of  Mr.  A  south  wini 
Winn  on  the  aurora  borealisf*  th*it  this  phcnomeuon  jg  »"'^^;*'*«*^^»"- 

*  M«mom  of  the  AcAdcmj  of  Scivnccii  Sir  1773* 
t  I»U.Tr4iu.  fol.64,  II.  we. 

usually 


88  DRAINING   OP  THE   POND   OP   CITIS. 

usually  followed  by  hard  southerly  winds,  with  hazy  weather 
or  BUiall  raiD ;  which  Dr.  Franklin,  admitting  the  fact,  sup- 
poses to  he  a  consequence  of  the  clearness  to  the  northward* 
which  renders  them  visible,  and  may  have  been  produced 
by  long  continued  winds  from  that  quarter ;  for  when  the 
winds  have  continued  lonj^  in  one  quarter,  the  return  is  of- 
ten violent.  The  later  discoveries  respecting  ipfiiited  stones 
which  have  fallen  from  the  atmosphere,  seem  also  to  belong 
to  the  subject  of  this  paper;  but  I  cannot  at  this  time  consis* 
teutly  with  brevity  enter  upon  them. 


ir. 

Acctmnt  of  the  Draining  of  the  Pond  qfCitis*, 

Draining  J-  HE  Braining  of  ponds  and  marshes  has  always  been  con- 

n«tr?hes'atwa  5  "<^^''<*<'  »^  ^  difficult  cnt».'rprise;  and  it  has  frequently  hap- 
coiuidered  1     pened,  that  works  begun  for  the  purpose  have  been  relin* 
difficulty.         quished,  before  the  object  was  attained,   either  because  the 
local  circumstances  have  occasioned  too  many  obstacles,  tho 
means  employed  have  been  inadequate,  or  the  capital  em- 
ployed has  fallen  short,  before  the  expected  benefit  could  be 
derived  from  the  undertaking. 
A  fucccfsful         To  instruct  and  encourage  the  speculator,  as  far  as  is  in  our 

instance  given  power,  and  enable  him  to  furnish  agriculture  with  new  land 
as  an  example-  1       ,        .        ,  »       •  ,  ,  , ,-  ,    , 

for  the  plough  or  the  sithc,  we  hasten  to  publish  the  particu- 
lars of  the  draining  of  tho  pond  of  Citis,  which  is  now  going 
on.  Wc  ihall  point  out  the  difficulties,  that  have  been  sur- 
mounted ;  and  the  new  mechanical  means,  that  have  been  em- 
ployed. 
Descriotion  f  '^'^^  pond  of  Citis  is  to  the  south-west  of  the  department  of 
the  pond.  tlic  Mouths  of  the  Rhone,  at  a  short  distance  from  an  arm  of 
the  sea  called  the  Pond  of  Berrc.  It  is  near  the  ponds  of 
Lavalduc,  Pourra,  Rassuen,  &c.  The  difl^erent  qualify  of 
the  waters  of  these  ponds,  and  the  dissimilarity  of  their  levels, 
tlwvff  that  they  have  no  subterranean  communication  with 

f  Journal  des  Mines^  No.  116,  p.  137. 
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^each  olher,  though  they  arc  so  near.     The  pond  of  Citis  h 

veveral  feel  lower  ihaa  any  of  those  here  nicniiorie'!^  ant),  what 

19  very  remarkable,  it  is  near  twcnLy-scvdn  k-et,  Englj^h  juea-  *ti  level  27 

fure,   below  the  level  of  the  sea,     Tliisi  pond  may  he  coi)$i-  ^^^ 

dered  as  a  spaciouv  babio,  ciicluiicd  by  lolty  mouataitis,  in 

Vijuch  ihe  ruin  water  hita  accumulLitcd  and  become  stagtianti 

luving  no  outlet. 

The  waters  t^t  Lavalduc  are  saline  to  sixlccn  degrees*.  The  Sdt-w<>rlc*  e^- 
jMOXimjly  uf  tn»s  pond  i*;  that  ul  Ckj^;  the  IdCJlity  with  which 
its  water  ini^hi  bt>  let  into  it,  by  opening  a  passage  througti  the 
luountdin  sepuratiiig  thein  ;  and  the  dL'creB%e  of  the  water  of 
Cki^  alter  several  ^ears  oi  droughl,  gave  riic  to  the  ^alt-works 
of  Cith*  'iheiie  were  undertakeii  by  a  coju|iany»  who  sub- 
scribed a  joint  &totk  to  defray  ihe  expense.  Their  plan  was 
to  prevent  the  aduiiion  oi  more  vvatct,  and  gradudlly  dr)  up 
tbc  pund,  by  !>toppjiig  on  Uic  sideii  of  the  mountains  the  course 
of  tiie  ram  water,  whteU  wa»  its  sule  supply.  Tht!»  attempt 
succeeded  completely,  ana  the  allair^  of  the  company  weie  in 
a  very  prospcr'ius  wiy,  when,  afttr  a  memorable  winter^  the 
pomi  wa^  ctiinpletdy  inuntlated  by  the  excessive  rains^  that  Th^eim 
fell  for  three  mOiUhs  successively.  The  company  indeed  **  ' 
might  hJatne  thcm^clvei^  lor  tins  disaster;  since  by  their  neg- 
ligence in  nnt  keeping  the  cannl  in  repair,  or  rec lifting  it4 
level,  the  ram- water,  being  so  much  more  abundant  than 
lisual,  couid  not  Auw  with  sulbciont  freedom  through  it;  and 
thus  by  its  weight  bre^iking  down  the  feeble  dike  that  sup* 
ported  it  along  the  udcs  of  the  mountains^  it  ran  into  tho 
pond. 

This  event,  of  which  apprehensions  had  always  been  enter<*  Appartntty  i 
taincd»  appeared  to  admit  of  no  remedy  to  the  company*  who  hoi»cIess -case. 
h&d  long  foreseen,  that,  if  the  pond  iihould  come  to  till  at  any 
lime,  there  would  he  no  way  to  preserve  the  salt*worVs,  but 
by  currying  off  the  water  over  the  fiills  between  the  pond  and 
the  sea.     But  what  means  could  effect  this?  Tiicre  appcar^*d 
none  but  the  common  pump,  or  the  screw  of  Archimedes ;  and 
these  being  too  expensive  or  inudeqnnte,  the  company  was  Pfop^^^j  lo  bo" 
about  to  give  up  t!»e  work,  whrn  Mr.  Augustus  de  Jesse  pro*  **f^in*-f*  by  « 
posed  to  drain  tt  by  employing  a  steam  engine.     Being  admit-  forcing  ihe 

*  Thii  J  beTieve  iin|(]ie$^  that  they  eoataia  l6  fCf  cent  of  salt.  Tr. 

ted 
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r*?*'^*'^^'  ■     ted  to  present  a  statement  of  his  design,  he-showed  the  prac- 
high.'  tfcability  of  conveying  the  water  into  the  sea  over  the  hills, 

though  their  tops  were  172  feet  above  the  bottom  of  the  pond; 
and  that,  by  adapting  the  power  of  the  machine  to  the  quan- 
tity of  water  to  be  raised,  he  could  engage  to  accomplish  it  in 
a  very  short  time.  Lastly,  as  the  company  seemed  undeter- 
mined, he  agreed  to  undertake  it  at  his  own  expense.  His 
proposals  and  his  conditions  were  accepted. 
Thif  might  Mr.  Jesse  might  have  accompli*)hed  his  purpose,  by  placing 

have  been  ef-    scY^^ral  steam  engines  on  the  ascent  of  the  first  hill ;    the  wa- 
fected  bj  a  sue-  ^  ' 

ceiHionof         t^T  raised  by  the  first  being  raised  higher  by  the  second,  and 
steam  engines  >  ^  Qn  successively,  till  il  reached  the  top.   The  power  of  these 
engines,  which  may  be  increased  to  any  extent,  assured  him 
hnta  fineie      of  a  given  quantity  of  waier  in  a  given  time ;  but  such  a  com- 
one  preferred,  pij^^jition  would  have  been  detrimental  to  the  general  efiect, 
for  the  draining  could  not  have  gone  on  regularly,  unless  all 
the  engines  had  worked  with  constant  uniformity,  which  could 
not  easily  have  been  effected.     That  he  might  have  no  obsta- 
cles of  this  kind,  and  no  stoppage,  he  conceived  the  desigc^ 
and  carried  it  into  execution,  of  throwing  the  water  from  the 
pond  to  the  top  of  the  first  hill  in  a  single  stream,  and  by 
means  of  a  single  engine.     This  was  adding  to  the  difliculty; 
but  in  this  the  chief  merit  of  the  undertaking  consists.     We 
shall  give  an  account  of  the  works,  by  which  this  was  accom- 
plished :  and  we  apprehend  the  reader  will  be  gratified  by  the 
view  of  them  given  in  Plates  III  an<l  IV. 
The  canal  fof        After  having  corrected  the  errours  committed  in  the  con- 
the  ram  water  *^'^"*^*'®"  ^^  ^^®  original  canal,  or  drain  for  the  rain-water, 
first  repairtd     carried  round  the  mountains,  and  encircling  the  pond,  he 
Mild  unproved,  ^.j^jg^jj  jj,,  |j.^.p|  considerably,  so  as  to  give  it  a  greater  descent 
toward  the  end  whtre  it  discharged  itself.     This  canal  was 
supported  in  the  steepest  parts  by  stone  causeways;  and  to 
prevent  the  fall  of  the  water  into  it  from  being  too  forcible,  he 
diverted  it  as  much  as  possible  from  a  perpendicular  direc- 
tion, giving  it  different  inclinations,  according  to  local  cir- 
cumstances. 
A  tr  11  ^nnk,        At  some  distance  from  the  pond,  on  the  slope  of  the  hill, 

vifhiwo  ^]^p  steam  engine  is  erected.     A  well  is  there  sunk  to  a  level 

|Miinp^,wnrKed  " 

aluf  iiMU'.)  by    below  that  of  the  bottom  of  the  pond^  and  from  its  bottom  a 

horizontal 
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horizontfiil  gallrry  ii  carrteil  lo  Uip  pood  at  tbe  distance  of  320  •  nwm  enirinf,, 
iccU     Tun  gallery,  or  rather  aquL^ducf,  conveys  the  water  y,^^^J  {h^o^\eh 
from  tlie  pond  into  the  well.     For  this  purpose  it  waft  neces-  a  cyliridt-r  ^ao 
sarvi  ti»  arch  it  over  completely,     lit  fhc  well  are  iwo  pumps,  ^^^  tou  <»f  th* 
and  close  to  il  is  the  »tcam  engine,  which  works  them  b«ih  hUl. 
alt'Tnalely  by  meam  of  a  doubb   crank.      Adjoining  the 
pumps  in  the  wpII  nre  two  vertical  pipes,  communicating  witli 
ihem,  and  united  at  iho  mouth  nf  ihe  ufU  by  means  of  an 
c)bow,  or  fork.     The  pari  where  they  unite  is  fitted  lo  a  cast 
iron  cvlinder,  450  lert  long,  carried  up  the  *lupe  of  the  hill. 
This  hi[]  not  hvittn  ««»  hi^h  as  some  of  the  fnl lowing,  it  was  ne- 
cessary to  raise  Ihe  cylinder  upon  supports  of  ntubon  work  to 
form  a  common  fevt'K     A  wooden  trough    supported  by  tres-  TheHce  cotj- 
leK  unites  the  lir^t  hill  lo  the  second.     Thii»  is  ^95  feet  long,  """^y^  ^X  * 
At  the  end  ot  this  trough  begins  a  canal  ol  i!  ViJ4  teet  which  is  595  /^-et  lo^J 

cut  ill  the  rock  to  the  mean  depth  of  9i  feel.     To  unite  the  J^  ^^*^  "^^tt 

i-    ti     ■  .    t»        I       .  1  hill ;  and  by  1 

summits  of  all  these  hrllsit  has  been  neces^iary  to  erect  several  ^jmal  with  oc- 

aqueduct  britigef.  nver   which  the  canal  is  convi  ved,     Tbe  *i'**'**"^'.*^*'*^' 

,  ^  duel  b^idgoi  to 

canal  might  have  been  cut  to  less  depth,  by  raiding  higher  the  Uiesci. 
cast  iron  cylinder,  and  cons<*quently  the  wotiden  trough  ;  but 
the  wind  already  has  sutlictenC  bold  of  bulh  these,  and  they 
could  not  fail  to  httve  bi-en  wetikened,  had  tbey  been  raised 
liigber.  (f  the  iron  cylinder  had  been  made  to  reil  on  the  hill, 
in  order  to  dispense  with  the  wooden  trough,  the  canal  must 
bave  been  cut  to  an  extraordmary  depth,  or  a  guUery  of  2300 
feet  must  have  been  cut  through  tlte  rock|  which  would  havt 
occasioned  an  enormous  expense,  ^ 

The  btearn  of  the  engine  acts  upon  the  pumps,  which  draw 
tip  the  water  of  the  well*  and  (orce  it  into  the  vertical  pipes. 
These  convey  the  water  to  ^he  ascending  cylinder,  in  which 
it  rises  gradually  to  tbe  lop  of  the  lira  hHl,  whence  it  flows 
through  the  trough  into  the  canal,  which  discbarges  it  into 
the  sea, 

The  water  contained  in  thecylindeT  actf  with  all  its  weight  Theenfhie 
on  the  valve,  that  &eparalc!*  it  from  the  fork  of  ihe  two  pipes:  fi»e«32 

It  r    I  •  1  ,  ^  »troket  in  a. 

yet  such  ts  the  power  of  the  engine,  that  at  every  stroke,  of  minyte^^,^ 

%vhichit  mnke*  thirty^wo  in  a  Tninute,  h  not  only  raise*  a  »«/4060lt»s. 

.  .       ,  .         ,  ...  ,        *       .of  *»*«  ia  tbe 

certain  quantity  of  water  into  the  vcrtrcul  p»peS|  but  gives  it  c^rmder. 

aprcs- 
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a  pre^^ure  capable  of  raising  the  whole  of  the  water  in  the 
cylinder,  which  is  of  the  weight  of  4()60ib.^.  avoirdupois. 
Kais«  69611        The  engine  is  calculated  to  raise  696 1 1  cubic  feet  of  water 
1942tun*'of'   ^very  twenty-four  hours,  making  a  wcig!:t  of  38845  cwt.  or 
water  in  a  day.  IQVZl  tuns.     Tt  is  obvious,  that  if  it  were  required  to  raise  a 
Adequate        greater  quantity  of  water,  and  at  the  same  time  to  a  greater 
"r^^c^r"'**   hri«jht,  as  of  500  feet  for  instance,  the  snmc  steps  should  be 
greater  effect,    adopted,  increasing  proportionally  the  diameter  of  the  cylin- 
der of  the  steam  engine,  the  dimensions  of  which  give  the  mea- 
sure of  the  power^  and  increasing  the  thickness  of  the  cast 
iron  pipe,  so  that  it  might  be  able  to  resist  the  pressure  of  the 
water  forced  into  it. 
Noveltief  of  •       Before  the  draining  of  the  pond  of  Citis,  we  do  not  believe  a 
tbem^de,        gtcam  engine  has  been  omplo)cd  for  such  a  purpose  ;  still  less 
pumps  moved  by  the  usual  agents ;  or  that  any  attempt  has 
been  made  to  raise  a  large  quantity  of  water  to  a  considerable 
height  in  a  constant  and  uninlerruptcd  stream.   For  this  new 
applicaiion  of  it  therefore  we  are  indebted  to  ^Ir.  de  Jesse, 
and  we  trust  that  many  enteq)risiiig  persons  will  avail  them- 
Place* where    selves  of  it.     In  the  south  of  France,  and  near  the  coasts  of 
plITd^riih*:^  ^^**  Mediterranean,  theie  aie  a  great  many  ponds,  which  it 
tanttfc.  would  be  of  importance  to  drain ;    their  vicinity  being  a 

scourge  to  a  country  in  other  respects  so  much  favoured  by 
nitture.     Some  attempts  that  have  been  made  in  the  depart- 
I  ments  of  the  Aude  and  Gard  enable  us  to  presume,  that  the 

nature  of  the  soil  is  in  general  excellent. 

We  conceive,  that  no  draining  can  be  attended  with  more 
difficulties  than  that  of  the  pond  of  Citis;  that  Mr.  de  Jesse's 
method  is  applicable  to  any  pond  to  be  drained,  attention  be- 
ing paid  to  local  circumstances  ;  and  that  is  equally  applica- 
ble to  great  morasses,  the  whole  produce  of  which  it  would 
be  so  advantageous  to  obtain,  at  a  time  when  the  scarcity  of 
fire-wood  cieatcs  anxiety  for  the  means  of  supplying  the  want 
of  fuel. 

Explanacion  of  PL  IJI^  and  PL  IV,  Jig.  1. 
Kyp1arat'.oadf      A.         The  pond  of  Citis, 

a*  Level  of  the  pond  of  Citis. 

b.  Level 
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b>         Level  of  the  pond  of  Berre. 

C  D.  Gdlery  that  conviejs  the  nPHter  from  the  pou^  of 
Ciih  iulo  the  well. 

D  E,  The  wclli  in  which  are  the  ptimps. 

E  F.    The  cast  iron  cyVwdur, 

F  G,    The  wooden  trough, 

G  H*    The  canal  cut  through  the  rock. 

O.         The  steam  engine. 

^t  ft'      Aqueduct  bridge*. 

K  K  K  K.  Pillars  of  mason-war k|  supportbg  ths  iroa  cy« 
Under. 

K  m.     Height  of  the  6rst  hilU 
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Memarh  on  tomt  FseudomQtphoscs  Qb served  in  the  Suite iaticci^ 
i^at  form  Part  of  the  Mwcralogkal  CoUcction  ofthcCuuncil 
of  Minei:  bif  Mr,  ToKN£Li£E,  Keeper  of  ike  Minerali/gicai 
Cabinet  to  the  CQuncU*, 


M. 


INERALS  that  crystalliie  regularly  do  not  always  ap-  Stoacs  ttsuiM 

pear  uhder  those  figure:!,  that  may  be  considered  as  appropri-  ""'"^*'»'**i 
ate  to  them,      Frecjuently  they  assume  those  of  organized         ; 
bodies,   and  sametimes   those  of  tubstancei   included   like 
themselves  in  the  mineral  kingdom,  but  of  a  different  nature^ 
These  borrowed  fomis  have  been  designated  under  the  names  Theje  called 
%>(  pseudomorplmcs.  or  fmndoeryilats;  and  these  arc  thtt  more  I'*<^»itlwmor. 

.     11      1  r    I         1  1  t       ♦  f  pho»e*,  or 

emt«ble,  because,  rf  they  do  not  always  deceive  yi^,  they  may  pgeudwjj* 

at  least  under  certain  circumstances  impose  upon  us  with  re-*^*^' 
■pect  to  their  real  origin.  In  some  cases  loo  they  present  us 
with  enigmas  not  easy  to  explain,  since  we  cannot  always  con- 
ceive what  substance  it  is,  the  natural  figure  of  which  they 
bavo  borrowed,  ihougfi  we  soon  detect  those  that  have  ai« 
iumcd  It,  under  f  be  mnsk  by  which  they  are  concealed. 

The  pseudomorphnseu  I  Ijuve  chiefly  in  view  in  writing  these  steatite  and 
obicrvations  are  thus  far  rcmarkablci  that  they  appear  in  mi-  '^rp^^niint  «|». 


•  Journ^f  d«f  M  i{i«»,  N<H4l6y  p«  155. 
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phatc  of  barytes*.     The  ori*^in  of  these  forms  is  Ly  no  mcarM 

equivocal. 

Peuc'.ocr'.fKlU      *  ^^  ^^*  collection  of  tbe  Council  of  Mines  arc  scTcal  quartzose 
cf  quarfr,  p*cu(loniorphoses,  of  which  I  sliaii  content  mys-lf  w'th  mi-ntioning  the 

nioxt  remarkable.  The  first  i-  bcrrowwl  from  the  iiJi'taNiaiic  carbonate  of 
linae,  and  wa<i  fouird  at  Montbrizon,  in  the  dcpaitrocnt  oi  the  Loirei  by 
Mr.  Lavcrriere,  engineer  in  chief.  Th«  origin  of  this  acckleotal  form  U 
by  no  means  cnigiuaiical.  It  is  evcu  neces:»ary,  in  order  to  account  for  it, 
tu  have  cecuurso  :o  a  sort  of  cemenutUa,  by  which  the  particles  of 
quartz  would  gradually  have  taken  the  place-*  of  tho^c  of  the  carbonate  of 
Iiuie,  which  before  occupied  the  >ituaiiun ;  it  is  sullicicnt,  that  a  cavity 
left  void  by  the  calcareous  spar,  destroyed  by  any  cause,  served  for  a 
mould  to  the  matter  of  the*  quattz.  A  piece  of  calamine,  from  Somerset- 
shire^ which  is  in  the  systematic  collection  of  the  Council  of  Mines,  ex- 
hibit a  pseudomorpiiovis  i>imilar  to  that  of  the  quartz  of  Montbrizon. 
The  pseuJocrjsials  of  this  ore  of  zinc  arc  of  a  reddish  brown  colour,  three 
inches  long,  und  Ivollow  within,  a  circumsiancc  in  which  ih*y  differ  from 
tlic  preceding,  those  being  full  and  compact.  The  crystals  of  metasutic 
calcareous  spar,  which  are  sometimes  found  in  the  interior  of  those  of  ca- 
lamine, and  certain  groupes  of  similar  calcareous  spar  mentioned  by 
Rome  de  Thle,  part  of  which  is  still  in  tl.e  state  of  carbonate  of  lime^ 
while  the  rest  Ls  in  that  of  oxide  of  zinc,  leave  no  doubt  respecting  the 
origin  of  x\\\i  |>scudouvorpho>>ii. 

The  dojjartment  of  the  Sadne  and  Loire,  anH  that  of  the  Nicvre,  visited 
by  Mr.  Chanijjcaux,  have  afforded  a  variety  of  pscudomorpho.^cs  of  a 
nuartzosc  nature.  Tlicse  forms,  all  twrrowed  nom  atidiferous  substances, 
derive  their  origiu^in  fomc  instances  from  f^uate  of  lime,  in  others  from 
sulphite  of  bar;,tes.  The  regular  forms  borrowed  fio;n  (iuateof  lime  art 
iho  oct.ii^dron  ai:d  the  cube.  These  octai  dror.s  arc  eitl.er  hollowed  out, 
or  in  rel.cf.  The  f.icc-  of  the  first  are  phmc,  or  convex  :  the  second  ex- 
hihi:  -on^e'imes  a  regular  octaedral  sumihit,  at  others  a  simple  equilateral 
triangi\  The  cubir  fcrm:?,  which  are  ntore  numerous,  are  either  solid 
or  hollow.  All  these  forms  exi?t  with  the  same  appearances  in  the 
fluor  si;a'.-s  fou;id  in  tiie  same  place.  The  fomv^  originuting  from  the 
sulphate  of  bar>te>are  the  primitive  form  of  that  sul  inhale,  with  the 
IraiiO.  oi'l,  ilie  pointed,  the  laminar,  the  concrele,  and  the  radiated  v«iri- 
ciie-i.  The  p->eudomorpl.ic  quaitz  crystals  originating  from  sulphate  of 
barvK^  arc  not  ae.iompanied  with  thi-s  i^ulpliate,  as  those  indebted  »,o 
fluate  of  lime  for  their  form  arc  with  this  fluate ;  whether  bccauf:ethe 
mlphate  of  barytes  has  bwii  subsequently  dxistroycd,  or  because  the  pseu- 
domorphic  quar'z  l.-s  been  removed  from  iis  phuc-,  which  must  have 
happened  sonwtimc«,  biiicc  it  is  fouud  not  only  in  veins,  but  in  ravines, 
anil  on  the  stiriaco  of  the  ground.  However,  on  proce.ding  but  a  little 
way  fnvm  the  places  where  thrse  pscudocrystnl:^  of  quartz  are  found,  we 
soon  mett  wiih  veins  of  s\il|;hate  of  barytes,  and  this  in  sufficient  abun* 
d-iUice|<to  leave  no  doubt  of  the  origin  of  th^isc  pje.idoniorphosci. 


of  quartz. 
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rquivocal.  Tbe  fiuatc  of  lime,  sulphate  of  barytes,  aad  car- 
bonate of  lime,  which  are  fountl  in  the  same  places,  are  so 
many  faithful  witnt?sse«,  which  point  out  the  source  whence 
these  forms  are  derived  :  and  though  we  are  not  able  to  ex- 
plain completely  every  circumstance  respecting  them,  their 
nature  cannot  be  doubted.  When  we  find  steatite  exhibiting 
i  I  self  under  several  of  the  forms  of  carbonate  of  lime,  may 
wc  not  with  great  probability  infer,  that  it  has  only  ijnitaled 
quftrti  by  deriving  from  the  same  source  the  forms  comniim 
to  both?  and  when  it  presents  itself  under  the  forms  that  be- 
long to  quart u^  h  it  nut  highly  probable,  that  these  forms  are 
no  more  peculiar  tu  it,  than  those  of  carbonate  of  lime  are  to 
quartz? 

Bui  it  may  be  said,  the  crystals  of  steatite  so  perfectly  rc^ 
semble  the  mass  in  which  they  are  enveloped,  that  we  must 
suppose  them  to  be  the  same  sub«,fance,  differing  only  in  re- 
gularity of  form.  To  ibis  I  would  answer,  such  an  inference 
15  contradicted  by  analogy:  for,  when  a  substance  is  regu 
larly  crystalliiied,  and  its  crystals  arc  enveloped  in  an  amor- 
phous mass  serving  as  their  matrix,  this  is  commotdyofa 
diticrent  nature.  Thus  fine  limpid  crystals  of  hynljno  cjuartf 
with  two  points  are  found  buried  in  white  Parian  marble,  in 
certain  clays  or  marlcs,  and  in  porphyries ;  crystals  of  hema* 
toid  quartz,  or  red  jasper,  and  of  bonit  of  nmgn(*iiifl,  arecim" 
cealed  in  masses  of  gjpsum  ;  crystals  of  sulphate  of  lime  are 
commonly  found  in  banks  of  clay;  crystals  of  specular  iron 
ore,  garnet,  tourmalin^  and  magncsian  limestone,  occur  in 
micaceous  schist;  SiC, 

h  may  be  said  farther,  that  the  steatite,  which  exhibits 
forms  analogous  to  those  of  rock  crystal,  presents  others,  that 
appear  to  be  peculiar  to  itself;  such  for  instance  as  the  hex- 
ligonal  prism  with  hexaedral  pyramids  truncated  on  the  edges 
contiguous  to  the  summit,  which  raises  the  num her ^f  termi- 
nal faces  to  twelve.  This  observation,  I  confei»s,  might  have 
been  adduced  a^  a  very  plausible  objection,  before  quarts  bad 
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Steatite. 


Cryitih  do  not 
fofm  commoii' 
h  ill  a  fiiu»x  of 
the  sam«  sub* 
sunce. 

lostances* 


Steatite  in  a 
^>eculiarioriD£ 


but  this  has 
since  been 


If  ihe^ie  pseudomorphosei  of  our  dcpArtmenIi  be  compared  with  thete 
id  Saxony,  Bohrmia,  and  Hungry,  dcicribed  by  baruo  voa  Bom,  wt? 
fhal\  find,  that  ihfv  present  ihv  same  circumstance  of  £arm  and  !kiiuatlon» 
■nd  have  a  siniiiar  origin. 
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found  in 
quarts. 


Argument 
from  the  laws 
of  crystalliza* 
tion. 


Proof  against 
this. 


Carbonate  of 
lime  crystal- 
lized in  the 
same  figure, 
but  with  dif- 
ferent angles. 


OK   SPURIOUS   CRYSTALS. 

shown  us  In  the  crystals  of  the  gcodes  of  Oberstcin  this  very 
secondary  form,  ihc  structure  of  which,  as  ascertained  by  Mr. 
Haiiy,  i^  derived  from  the  primitive  rhomboid  of  quartz.  But 
since  this  variety  of  form,  which  has  not  escaped  the  atten- 
tive eye  of  Mr.  Tondi,  occupies  a  place  in  the  series  of  forms 
of  quartz,  the  difficulty  vanishes,  analogy  resurrtes  all  its 
weight,  and  the  origin  I  ascribe  to  the  regular  forms  of  steatite 
retains  it  probability. 

The  laws  of  crystallization  have  been  appealed  to  in  favonr 
of  the  opinion  I  combat.  On  breaking  the  steatite  of  Bay- 
reuth,  we  discover  in  it  parts,  which  have  the  form  of  the 
rhoroboidal  calcareous  spar.  It  is  in  fact  the  primitive  rhom- 
boid of  carbonate  of  lime,  which  has  been  mentioned  above 
as  one  of  the  forms,  under  which  steatite  sometimes  presents 
itself.  Now  it  has  been  said,  rhomboidal  molecules  are  capa- 
ble of  producing  the  prismatic' form  of  rock  crystal,  and  that 
6f  the  inverse  calcareous  spar,  the  muriatic  calcareous  spai 
of  deTIsle:  therefore,  the  forms  observed  in  steatite  may  be 
its  own.  It  is  very  true,  that  the  obtuse  rhomboid  of  lOlp, 
similar  to  that  of  carbonate  of  lime,  performing  the  office  of 
a  nucleus  and  substractive  molecule;  may  produce  the  hex- 
medral  prism  of  rock  crystal.  It  does  this  in  the  prismatic 
carbonate  of  lime,  by  means  of  a  decrement  on  the  inferior 
angle  of  the  nucleus  in  which  two  rows  of  molecules  are  sub- 
tracted ;  and  this  law  is  general  for  every  rhomboid.  But  it 
cannot  produce  the  hexagonal  pyramid,  which  terminates  the 
prismatic  hyaline  quartz,  with  the  same  incidences  which  are 
constantly  found  in  the  quartz  ;  as  these  require  for  the  pri- 
mitive form  and  subtr^tive  molecule  a  slightly  obtuse  rhom- 
boid only,  the  angle  of  which  is  about  9^^* 

Mr.  H6ricart  Thury,  engineer  of  mines,  has  found  near 
Grenoble  indeed  carbonate  of  lime  crystallized  in  a  hexaedral 
prism  with  a  pyramidal  summit  of  six  triangular  faces  i  but 
this  form  has  nothing  in  common  with  the  prismatic  quartz, 
the  crystals  being  altogether  different,  both  in  respect  to  the 
incidences  of  the  faces,  and  the  values  of  their  angles.  It 
differs  from  the  prismatic  hyaline  quartz,  as  the  greenish  yel- 
low phosphate  of  lime  in  hexaedral  prisms  terminated  by 
hexagonal  pyramids,  the  spargektein  of  Werner,  differs  from 


ehe  two  former,  and  from  the  phosphitte  of  lear)^  wltich  some- 
limca  assumes  lin  analogous  form. 

in  combating  the  opinion  of  tbo&e»  who  might  be  tempted 
to  consider  the  regular  figures  under  which  the  steatite  of 
Bftyreuth  and  the  terpentine  c»f  Mont-Roie  present  lliemsilves 
as  crystal  line  forms  properly  belonging  to  these  substances,  f 
have  not  concealed  the  dilficulties,  to  which  the  opposite  opi» 
nion  is  obnoxious.  I  frankly  confess  the  impossibility  of  con- 
ccivingp  for  want  of  local  facta  and  obscrvjitlons,  the  means 
that  nature  can  have  employed  for  destroying  the  quarts  crys- 
tals, which  1  suppose  to  hRve  Wen  originally  included  in  the 
steatite,  and  fragments  of  which  nre  (ound  in  neighbouring 
masses  of  stealile,  to  supply  their  place  subsequently  by  a 
mas^s  sioiikr  to  the  ganguc  in  which  they  are  included,  yet 
io  a!i  to  retain  the  ancient  ^furt*.  I  know  not  any  rational 
explanation,  to  account  fur  what  Las  become  of  the  substan* 
cc^,  ihc  forms  of  which  alone  remain.  It  appears  to  be  a 
secret,  wluch  nature  Las  preserved ;  but  which  farther  ob* 
ftcrvaiions,  and  inspection  of  the  place*,  may  perhaps  sorne 
day  enable  us  to  penetrate.  If  however  we  believe  the 
exiuence  of  nothing,  except  what  we  can  completely  ex- 
plain, how  narrow  must  be  the  bounds,  to  which  wc  confine 
our  knowledge  1 


Still  it  is  diffi- 
cult lo  con- 
ceive how  the 
quartz  crysuU 
were  destroy* 
ed,  ftnd  th^ 
steatite  ji!^f  urn*- 
ed  their  pbc«. 


IV.  / 

An  Experiment  tm  Soap-Suih  as  a  Manure,  By  Mr.  G.  la- 
WIN,  of  Taantan;  wUh  Remarks  6y  the  Ret^  Thoalas 
Falcoi«ee^, 


Few  years  ago  my  attention  was  attracted  by  the  soil  Soil  of  a  g^rdon 
of  a  gardeni  reduced  to  a  state  of  poverty  very  unfriendly  ^*^**'^*^  P****' 
to  vegetation.     Interest  in  its  future  produce  influenced  my 
wiahea  for  its  restoration.     An  invigorating  loauure  was  ne- 
cci?sary  ;  but  such  a  stimulus  could  not  be  eaiuly  procured. 
While  cousiderlog  which  of  the  succedanea  within  my  reach 

•  From  PiipeTf  of  tbe  Bath  and  West  ^  Eagbnd  Society ^  vol,  Xf^ 
^  SCl. 

H  S  had 


OW   SOAP-SUDS   AS   A   MANURE* 


enriched  by 


Dr.  Hunter*! 
oil  compoft* 


had  tlie  ifreatest  probable  appearance  of  tucceefiing,  it  oc> 
cuTied,  that  ]K>siilbly  some  trivial  advantajs^  might  be  de- 
rived from  the  oil  and  alkttli  suspended  in  the  waters  of  a 
washing  f.  Pits  it  ere  im  mediately  ordered  to  be  made«  ftnd 
in  them  the  contents  of  a  tub,  which  my  senant  y»imlly 
committed  to  the  common  6ewer>  were  carefttlly  deposited  : 
as  washing  succeeded  washiot^*  other  pits  were  dug  and 
filled;  so  that  the  whole  gardenj  a  small  portion  only  ex- 
ceptedf  has  in  this  manner  been  watered  and  enriched  :  that 
small  portion  remains  a  viitible  demont^tration  of  the  utility 
of  this  manure.  There  vegetation  is  still  laug;uid;  while  the 
residue  of  the  garden » invigorated  by  the  suds  only,  annually 
exhibits  a  luxuriance  almost  equal  to  any  thing  this  fertile 
neighbourhood  can  produce, 

I  am,  Sir,  your  humble  senrant* 

GEORGE  IRWIN, 

RemitrfiK,  hg  the  Rev.  T*  Falcoiter. 

I,  The  above  itnportant  eKperiment  may  perhaps  remind 
the  reader  of  the  principal  ingredients  of  the  oil  compost* 
suggested  by  Dr,  Hunter  of  York.  In  the  simple  fluid 
manure  we  have  an  animal  oil,  potash,  and  water;  in  the 
compost  are  the  same  oil  and  the  ^me  alkali,  but  neither 
of  them  perhap§  in  so  pure  a  state  as  in  the  manure,  with 
th^  addition  of  '*  fresh  horse-dung,"  The  fresh  horse-dun^ 
is  added,  in  order  to  produce  "  heat  and  fermentation ;" 
tind  a  delay  of  *'  six  months"  is  slipposed  to  be  necessary, 
to  make  the  compost  "  tit  for  use-*'  All,  however,  that 
seems  to  be  gained  hy  the  horse-dung,  is  the  animal  oiU 
which  may  be  united  to  the  alkali  during  the  process  of  fer- 
mentation, and  the  straw,  which  in  the  fermentation  of  the 
compost  Wilt  bind  the  mass  together,  and  when  decompowd 
on  the  ground  will  afford  a  small  i^upply  of  vegetable  mat- 
ter.    If  we  make  the  comparison  strictly  accurate  on  the 

■f  tt  Is  the  common  practice  of  tome  partf  at  least  of  the  west  of  £nf> 
land,  to  Use  i  lix.v'mm,  made  by  passing  water  through  an  approjmate 
itraiaor  coat&inmi  wood  uhe«,  for  the  purpose  oi  w^^hing.  This  wa* 
probably  the  case  here^  though  aoi  mentiuacd  by  the  author. 

other 


; 


Soap-5ud$i  re- 
medy againn 
the  insects  tb4t 
injure  frail* 
trees* 


OH  SOAP-SUDB  AS  A  MAMURV*  IQl 

e»t1ier  side,  wc  may  observe,  that  in  the  flaid  manure  there 
mu^t  he  iiri  iucreasiKl  quantity  of  Animal  matter  in  the  wa- 
tei't   after  it  haa  befiti  u»«d  for  the  purpose   uf  washing 

llDCft). 

The  experiment  then  showfi  what  is  the  advantage  of  the 
application  of  th#  oil  and  alkali  only*  as  a  maDure,  and 
perhaps  the  delay  of  **  s\%  mouths"  in  preparing  the  com^ 
pt»st  would  not  be  compeosated  by  any  superior  cflScacy, 
that  may  be  expected  to  artfle  from  the  combination  of  the 
horse-dun^. 

It  also  appears  from  the  experiment,  that  the  compoat  ii 
R  more  useful  discovery  than  Dr.  Huuterhiraself  could  just- 
ly infer  from  hi»  own  limited  experience  of  its  effects. 

!2.  Tins  mixture  of  an  oil  and  an  alkali  has  been  more  ge* 
tterally  known  than  adopted,  as  a  remedy  a^inst  the  insects 
%hich  infebt  wall-fruit  trees*  It  will  dislodge  and  destroy 
the  insects,  wluch  have  already  formed  ihdr  Dest*t  and  bred 
among;  the  leaves.  When  used  in  the  early  part  of  the  year, 
it  seems  to  prevent  the  insects  from  settling  upon  them ; 
but  whether  by  rendering  the  surface  of  the  leaf  disagree* 
able  to  the  bodies  of  the  mumalHi  and  thus  repdling  them, 
or  by  neutralizing  the  acid  they  deposit,  and  thus  prevent* 
ing  the  leaf  from  contracting  into  a  necessary  form  for  their 
reception,  I  cannot  presume  to  determuie.  One  of  the 
Qiodeij,  by  which  this  mixture  indirectly  contributes  to  the 
fertility  of  the  ground,  may  be  by  its  destruction  of  the  in* 
sects^  which  prey  upon  the  plants. 

It  is  also,  I  think,  to  be  preferred  to  the  lime  water*  or 
the  wood  ashes  and  lime,  which  Mr.  Forsyth  recommends 
to  be  used  for  the  removal  of  insects.  It  iii  pfeferabte  to 
the  lime  water  and  the  lime,  because  lime  loses  its  caasticity, 
^nd  with  that  its  efhcacy,  by  €X|>asure  to  air,  and  must  con* 
sequently  be  frequently  applied;  and  to  the  dredging  the 
leaves  with  the  fine  dust  of  wood  ashes  and  lime»  because 
the  same  effect  is  (iroduced  by  the  mixture  without  the  same 
lal>our,  and  is  obtained  without  expense. 

Mr.  Speeehley,  in  his  treatise  on  the  Vine,  published  in  Mr.  Sp<«chley 
1796,  has  used  this  mixture  with  great  success;  but  he  has  recwTimeadt ii. 
applied  it  awkwardly  ^n^  w^stefuUy,     He  directs  it  to  be 
poured  from  a  ladder  out  of  **  a  (littering  pot  over  both  trees 

and 


Preferabltt  I& 
lime  WJier,  of 
csuitic  Ual* 
tlum. 


lOS  O^  PBJBTEVTING  THE  DRT-ROT  IN  WOOD. 

and  wal1»  beginning  at  the  top  of  the  wall,  and  bringing  it 

on  in  courses  from  top  to  bottom :"  page  l6l.    Mr.  Speech- 

ley  is  not  the  first  person  who  has  thought  of  this  application 

of  the  mixture.  It  is  a  fact  which  has  been  long  known  and 

neglected. 

Best  applied         A  considerabler  extent  of  wall  may  be  washed  by  means 

by  a  garden      ^f  ^  common  garden  pump  in  a  short  time ;  and  this  opera- 

tioa  should  be  repeated  as  often  as  a  supply  of  the  mixture 

can  be  procured ;  or  if  the  water  of  a  washing  cannot  be 

had,  a  quantity  of  potash  of  commerce  dissolved  in  wuter 

may  be  substituted*.     The  washing  of  the  trees  and  wall 

twice  a  week  for  three  or  four  weeks  ia  the  spring  will  be 

sufficient  to  secure  them  from  the  injuries  of  these  insects. 

A  valuable  On  the  whole,  then,  this  must  be  considered  as  a  valuable 

&rm"aTweUas  "'"^"'■'®>  ••  '*  ^*°  ^^  obtained  easily,  at  small  expense,  a»d 

thp  gardea.      in  large  quantities ;  and,  when  its  nature  is  well  understood, 

will  probably  be  no  less  esteemed  by  the  farmer  than  horse 

dung.    To  the  gardener,  as  well  as  to  the  farmer,  it  is  use^ 

fnl,  mixed  with  mould,  as  a  fertilizing  compost;  or,  when 

fluid  may  be  applied  to  his  fruit-walls,  as  a  wash  fatal  to  the 

noxious  brood  of  predatory  insects. 

THOMAS  FALCONER. 


An  Inquiry  into  the  Causes  qf  the  Decay, of  Wood,  and  the 
Means  of  preventing  it.    By  C.  H.  Parry,  M.  i>. 

f  Concluded  fioM  p.7S.J 

Would  the  -*•  ^®  ^^^  know  whether  in  very  damp  situationsi  surround- 
Tamishinsomecd  with  stagnant  air,  these  varnishes  would  in  time  admit 
g?^?h  of  funt  of  the  growth  of  fungi  or  mould.  The  brimstone  might 
gi?  be  sufficient  to  preclude  that  effect;  but,  if  we  believe  Bra- 

connot,  seeds  of  the  white  mustard  sown  in  pure  flowers  of 
brimstone,  and  well  watered,  became  vigorous  plants,  which 

*  Mr.  Speechley  uses  his  mixture  warranto  soak  the  shreds,  and  wash 
the  vail,  more  efTectually. 

flowered 
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flowered  and  produced  effective  seed*.  It  is  certain,  how-* 
ever,  that  tUe  essential  o;l  of  turpentitre  will  (|Cl  as  a  poisoa 
on  Rowing  vegetables;  arui  perhaps  the  iaroe  property  tna}r 
exist  in  re^in,  which  st'ems  to  be  a  similar  €fn*eiitial  oil, 
united  with  b  certain  proportion  of  oxigen. 

It  is  hovi'ver  highly  piohahle,  thut  the  union  of  the  brim-  Thebnmitone 
stone  may  buve  another  ^ood  etfect,  which  is  to  prevent  one  f^^  *|e«end 
uf  the  ciinses  of  the  deiitruction  of  timber  wliich  I  iiuve  be* 
fore  mentioned,  the  deprelations  of  insects.  Whoever 
would  learn  the  havoc,  which  certain  animals  of  thit»  kind 
are  capable  of  making  to  hot  countries,  would  do  well  to 
reiid  Siutathman*3  description  of  the  termeu,  or  white  ant, 
ong-inahy  published  in  the  Philotiophical  Tmiigacttons^  and 
tlietice  abridged  into  the  English  fincyclopedia  firitnnnic«; 
and  other  collections.  In  this  country  we  knoi;*  little  of 
such  raviigt's.  Mischief  how*ever  of  this  kind  does  some- 
times occiir,  and  may  be  the  work  of  various  animals,  a  par- 
ticular account  of  which  may  be  met  with  tu  the  fifth  volume 
of  the  Transactions  of  the  Liarja?an  Society. 

I  am  hiformed*  thut  in  India,  a  circle  of  Lord  Dundonald'a  Cod  tit. 
coal  tar  drawn  on  the  door  round  boxes  and  other  fu mil ure, 
wUl  elfectually  pre«ierve  them  and  their  contents  from  the 
depredations  of  tlic  white  ant. 

It  appears,  that  most  insects  are  fond  of  sti^r  and  muct-  Otherdefencei 
lage;  which  is  the  probable  reason  ^*hy  that  wood  is  most  *S*^'^^'^****** 
subject  to  be  penetrated  by  worms,  whicli  is  felled  when  it 
mo^t  sibounds  with  sap.  In  such  cases,  it  might  be  well  to 
try  the  effects  of  washing  the  wood,  prenously  to  the  use 
of  the  varnish,  with  a  solution  of  arsenic  in  hot  water,  in 
the  proportion  of  1  lb.  to  10  gallons;  or  with  a  strong  de* 
coction  of  coloqyintida  or  bitter  apple,  or  white  hellebore; 
after  which  the  wood  must  be  completely  dried  before  the 
application  of  tlie  varnish  in  the  manner  before  directed. 
All  thti^  preparations  are  exti-emely  cheap,  and  are  either 
destructive  or  oflensive  to  insects,  and  tl>erefore  will,  proba* 
b1y«  be  an  efJectual  defence  against  any  injury  from  tliat 
cause. 

C.H.  PARRY, 
Circus,  Sept»  SO,  ld07* 
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NDER  the  name  of  jncte  are  generally  comprised  rei- 
taiti  stones,  not  cn'stHJlized,  remarkable  for  a  greasy  or  oiljf  ^ 
appearance;  a  colour  between  waxy  white  and  leek  green» 
inclining  jwrnelimes  to  a  blue,  sonietimes  to  a  gray;  a  dull, 
grf?awj  scaly,  and  not  lamellar  fracture;  extreme  tenRCityj 
hardnesii  capable  of  scratching^  rock  crystal  ;  and  lastly*  • 
density  sujienor  to  that  of  feldtspar  or  petrotiles. 

Two  stones,  which  have  been  considered  only  as  t^rieties 
of  the  same  species,  unite  all  these  characters  in  an  eminent^ 
degree*  One  of  these  is  the  oriental  jade,  or  lapts  itephri" 
ticus,  which  Mr.  Ilaiiy  calls  jade  nephrvtique.  This  comes 
from  China  and  the  Levant,  but  we  know  not  its  situ^itioti 
in  the  earth.  It  is  celebrated  for  the  property  ascribed  lo  i| 
\y  the  Eastern  nations  of  curing  the  reiial  colic,  and  allay- 
ing the  pain  of  the  stone.  It  is  kpowi|  jn  Europe  only  by 
the  amulets^  vases,  and  other  pieces  of  sculpture  brought 
froip  the  place*»  where  it  is  native- 

The  other,  considered  by  most  mineralogists  as  a  variety 
of  the  oriental  jade,  is  found  in  several  parts  of  Europe. 
My  father  was  the  first  who  made  it  known,  after  having 
found  it  on  the  borders  of  the  Lcman  lake  f  Foliages  dans 
Us  AfpeSf  §  ll'Vi  ^^  those  of  the  Durance,  at  Miiiiinet 
near  Turin,  and  in  other  places.  From  the  name  of  the 
lake  it  was  called  Icm^ntie  by  Mr.  de  la  Mefherie,  who  has 
well  distinguished  it  from  the  oriental  jade.  Mr.  Haiiv  has 
called  it  ienacimis  jmle;  and  several  authors  have  mentioned 
it  by  the  nuine  of  Saussure's  jade.  This  itone  resembles 
thi?  oriental  jade  in  colour,  hardness,  tenacity,  and  fracture; 
but  it  diflers  in  its  specific  gravity,  which  is  greater;  in  its 
transppreucy,  which  is  less;  and  in  its  fusion,  which  is  more 
eaiy»  and  affords  a  perfect  glass,  with  a  smooth,  conchoidal 
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frnoture,  thoiii^li  frequently  semi  trail  spa  rent,  while  the  orien- 
tai  jade  itrocluces  otiJy  an  upiike  mass,  wtlH  u  dull,  uneven, 
and  by  iu>  means  criiichoidul  fnicture.  It  differs  likewise,  h3 
T  shall  shr»w  prejiriitly,  iti  it  a  constituent  principles*  It  is 
proper  therefort^  lh;tt  the  name  of  jude  should  be  taken 
from  it;  and  I  w<;uld  propose  to  subtttitnte  that  of  Saus- 
snrite,  as  a  compliment  to  the  memory  of  my  fatlicr,  who 
firat  directed  ttie  uttetitton  of  mineraio^st^  to  thif^  stone* 
N&mes  too,  like  this,  which  hare  no  partieultir  signiticiitioo, 
are  mont  convenient,  because  they  do  not  lead  us  into  er- 
rour.  Names  derived  from  one  of  tlie  places  where  a  stone 
is  found  arc  always  improper,  as  has  frequently  been  r^ 
niarked,  because  it  it  not  peculiar  to  this  place  exclusively* 
Names  derived  from  one  of  tijc  characters  of  a  fossil  too»  in 
whatever  lauj^uage  they  are  framed,  are  npt  more  suitable; 
since  this  character  never  belongs  exclusively  to  the  mineral 
denoted  by  tt,  which  differs  from  others  only  bjr  its  geneni 
properties. 

Werner  considers  aa  a  subspecioa  of  jade  the  beihteint 
pierrt  de  har/ie^  or  ax  est  one,  which  is  chic  By  known  to  us 
by  means  of  tfie  hutelietis  fabricated  with  it  by  the  Amer** 
cans.  But  this  i^  much  interior  tii  hardness  and  density  to 
the  stones  generally  comprised  under  the  name  of  jade«  and 
does  not  easily  strike  tire  with  steel;  though  it  has  a  greaiiy 
appearance  and  greenish  colour.  On  this  stone  however  I 
can  say  nothing  more,  as  I  have  it  not  in  ray  possession*  and 
have  heen  able  to  examine  it  only  superticially,  so  that  I  am 
obliged  to  leave  iis  rank  undetermined. 

The  greasy  polish  of  jades  has  appeared  to  most  mine- 
ralogists to  indicate,  that  they  are  impregnated  with  talcy 
particles,  and  that  consetjuently  they  ought  to  be  claased 
with  the  steatites.  Mr.  Hoepfner  has  coidiruied  this  opinion 
by  the  analysis  he  has  given  of  the  jade  of  Swisserland.  In 
this  he  found  0*47  silex,  0*38  magnesia,  QQ4  alumine,  0*m 
lime*  and  O.09  oxide  of  iron.  Th£  magnesian  nature  of  this 
stone  appears  the  better  founded,  as  it  sometimes  occurs  in 
inonntsins  of  terpentine  :  but  I  thought  it  necessary,  to  re- 
peat the  examination,  partly  because  this  was  made  at  a 
time  w!ien  processes  were  less  precise  than  at  present;  partly 
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bteuiM  the  ideifltty  of  the  tenacious  jade  and  the  oriental 
jade  did  not  appear  to  me  to  be  proved. 

Avalysis  of  the  oriental  jade,  jade  ntphrctique  of  llaiiy, 
AnalyMf  of  the      For  this  analysis  I  employed  amulets  cut  in  form  of  a 
ThM^ec  mens  ^''^^^Dt  very  littie  hollowed  out.     Their  colour  was  a  leek 


described.  green,  inclining  to  gray :  their  specific  gravity  2*957-  Ac- 
cording to  Brisson  the  specific  gravity  of  this  jade  is  ^J*966*; 
and  according  to  my  father  between  2*970  and  3*07 1. 

These  amulets  are  interiorly  dull,  and  merely  shining  in 
tmall  spots;  they  exhibit  a  dull  fracture,  with  some  fibres 
here  and  there,  either  straight  or  curved ;  they  arc  semi- 
transparent,  and  hard  enough  to  scratch  rock  crystal,  bnt 
are  scratched  by  the  topaz  and  tlie  emerald.    Their  tenacity 
is  very  great:  I  could  not  pulverise  them  without  greatly  in- 
r  juringan  ^ate  mortar,  till  1  heated  them  red  hot,  und  threw 
them  into  water.     In  a  red  heat  they  lose  all  their  transpa- 
rency and  about  -^^-^  of  their  weight,  their  green  colour 
ohanges  to  a  dark  dirty  gray,  and  they  become  fragile. 
Exposed  tot        )•  One  of  these  amulets,  of  the  weight  of  about  (>  gram- 
sfrong  beat  in  mes  [93  grains],  was  exposed  whole  for  an  hour  in  a  platina 
eiWe.  crucible  to  the  most  violent  fire  of  a  wind  furnace.    It  there 

melted  into  a  button,  which  was  gray  on  the  surface  exposed 
to  the  air,  but  white  interiorly  ;  opake,  being  merely  a  lit- 
tle transluctd  at  the  edges ;  of  a  greasy,  unequal,  and  con- 
fusedly lamellar  fracture;  and  covered  here  aud  there  with 
smooth,  shining,  greasy  crystals,  the  extremity  of  which 
only  was  visible.  This  extremity  exhibited  very  flat  pyra- 
mids with  four  faces,  the  two  larger  of  which  termiuated  at 
the  summit  of  the  pyramid  in  two  obtuse  angles,  and  the 
two  intermediate  in  acute  angles.  The  upper  surface  of  the 
button,  when  inspected  with  a  microscope,  showed  a  mul- 
titude of  metallic  globules  of  a  gold  colour,  the  nature  of 
which  I  could  not  ascertain.  The  lower  surface  was  covered 
with  a  row  of  large  blebs,  that  did  not  penetrate  into  the 
substance.  A  small  part  of  this  button  was  fused  before  the 
blowpipe,  but  without  forming  a  glass.  One  hundred  parts 
of  the  jade  by  weight  lost  by  fusion  2^  parts. 

•  Jn  Brisson^s  Mineralogy  it  is  from  29502  to  2-9829.    Tr. 
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nixture  of  tOO  HtatPd  vith 
parts  of  this  jade  piilvenaed  witti  450  parts  of  pot«ah,    Tli«  ^^^**  ** 
result  twas  a  deep  gr^ss  greeti  mus^,  Dot  vttrifiedi  that  cofn* 
miitMCiited  the  same  culour  to  cold  water*  in  which  it  was  2nd  water  af* 
ditfatted.     Tlus  coluur  stooti  disappeared >  the  solution  at  the  ^u*t'«** 
•iiiiie  time  lettinn;  full  a  gray   fiQCCulent  precipitate*  which 
afterward  bec'aine  browiu     These  defects  ludicateit  the  pre- 
Beiice  of  oxide  of  mnugnnese*  which  for  the  present  I  left 
mixed  with  ihe  other  principles  of  the  ^tone. 

3.  TUe  preceding  iit^yor,  as  well  a^  th^*  uiidisftolved  part,  MurUticadd 
was  mixed   \\iih  a  p«riioii  of  louriatic  acid  in  excess;  but  ***^'^* 
|hi<»  did  not  attack  a  bruwu  or  blacki&h  HocculerU  residuum* 
which,  being  mixed  with  thrice  its  weight  of  potasf)»   pro- 
duced on  exposure  to  the  tire  a  green  glass.     This  di&soWed  ' 
entirely  in  water  and  muriatic  acid.     The  muriutlc  solutions 

being  mixed  and  evJiporuted  yielded  a  jelly,  which  being  >e-> 
duced  to  dryness,  and  the  residuum  digested  in  rnuriutio 
acid  diluted  with  water,  53|  parts  of  pure  silex,  distiuctly 
characterijcedy  were  obtained. 

4.  The  muriatic  solution,  separated  from  the  kllex,  was  The  muTiatie 

tnlxed  with  ammonia;  and  a  yellow  precipitate  formed«con-  ^*''"*i<J"  iit^cU 

.  yvdXcd  by  im- 

sistingof  the  metallic  oxides  and  alumine.   This  precipitate,  mmhu. 

while  still  wet,  was  ciigt-stt^  witfi  potash  twice  in  succession, 

to  dissolve  the  alumioe:  but  this  solution,  when  supersatu* 

rated  with  acid  and  prerripitated  by  aoimouia,  threw  down 

but  half  a  part  of  alumine* 

5.  The  metallic  oxides  left  on  the  filter  after  such  a  pro-  Mct^ilcnrdoi 
cess  as  the  precediog  aie  seldom  pure*  as  they  retain  both  p^^^^h  ^^^^j|<j 
oluminc  and  alkali,.  To  separf\te  these,  they  were  nuxed  wAUrt aifuAcd. 
with  iWt  times  their  weight  of  potash,  and  heated  red  hot. 
The  result  was  quickly  diluted  with  cold  water,  and  thrown 
on  a  filter,  which  retain etl  the  oxide  of  iron;  a  green  liquor, 
TioldinG^  in  solution  slumine  and  oxide  of  inant^iinesPi  p«iss-  Man^anne 

'ing   through.      The   oxide  of  manganese,  precipitated  by  H^^N  stated  by 
^lioiling  the  solution,  weighed  when  dry  half  a  part.     The 
solution,  after  this  oxide  was  separated  from  it,  being  super-  slumine  by 
saturated  with  acid,  and  precipitated  by  ammonia,  some  alu*  a'"amni4, 
mine  w^is  thrown  down,  %^hich  v-hen  dried  at  a  red   heat 
wftjjhed  onp  part. 

The  oxide  of  iron,  being  freed  frvm  the  alkali,  that  re-  Oxidc  nf  NnTi 

mained  P^^*^'!^'**^'^^^- 
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naiBed  imited  with  it»  by  diasolviog  it  in  muriatic  acid,  was 
precipitated  by  ammonia.     After  calcination  it  weighed  sis 
parts  and  half.     Bat  as  its  black  colour  indicated,  that  it 
.Some  more      Still  retained  some  oxide  of  manganese,  I  digested  it  repeat- 
tixide  of  nan*  ^jy  ^j^i,  vinegar,  evaporating  it  to  dryness  every  time,  and 
nted  from  iu   redisHolving  the  residaom  in  water.     The  solutions  being 
added  together,  and  precipitated  by  potash,  yielded  If  part 
o(  oxide  of  manganese:  the  pure  oxide  of  iron  therefore 
%  weighed  but  5  parts. 

Caibooate  of  6.  The  muriatic  solution  (3)  separated  from  the  alumine 
ted  br 'wS?"  ^^  metallic  oxides  was  supersaturated  cold  with  carbonate 
rate  of  ammo-  of  ammonia.  This  separated  29  parts  of  carbonate  of  lime, 
"**•  which  furnished  after  calcination   12^-  parU  of  pure  lime. 

The  ammouiacal  liquor,  being  filtered,  let  fmll  nothing  oo 
ebullition* 
No  magnesia        The  12}  parts  of  lime  I  dissolved  in  sulphuric  acid,  and 
could  be  diit*.  digested  in  water :  they  were  found  to  have  the  same  de- 
▼e     ajnoBg    ^^^  ^^  solubility  as  sulphate  of  lime,  and  I  could  not  dis- 
cover, either  by  crystallizaUon,  taste,  pr  any  pther  sign,  au 
atom  of  sulphate  of  magnesia. 
Products.  Thus  a  hundred  p^r^s  of  nephritic  jade  yielded  me  on  this 

occasion 

Silex 5375 

Lime I2*75 

Alumine    • 1'5 

Oxide  of  iron •  • .     5 

Oxide  of  manganese    2 

Water    •••••' ^'25 

77-25 
Loss 22-75 

rroTfitliegr«at  This  loss  being  m^ich  too  great  to  be  ascribed  tP  an  er- 
icas an  acid  »u».  roijr  in  the  prpcess,  I  repeated  the  analysis  in  the  same 
^*^*'     '  manner,  endeavouring  in  addition  to  detect  the  pr^ence  of 

any  of  the  acids,  that  sora^tipnes  cQter  intp  the  compositiou 

pf  minerals, 
but  none  After  this  examination,  which  was  so  f^r  fruitless^  thongh 

found.  iu  other  respects  it  confirmed  the  preceding,  giving  nearly 

the 
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the  same  results,  though  from  different  Bpecimens,  I  sdiight 

t6  discover  an  alkuli   in  the  atntifets,  by  employing  ni Irate  Examined  for 

of  baf^rtes  to  decoinpoi^e  thetn  according  to  Klaproth's  me-  ' 

th6d. 

A  hiindred  parts  of  nephritic  jade  were  mixed   with  five  H<^teJ  with 
times  their  weight  of  nitrate  of  barytes-     This  mixture  I  ryt^.*       *' 
divided  into  four  parts;  and  after  having^  exposed  the  fir»t  to 
the  action  of  tlie  fire  in  ti  platiiia  crucible  till  it  ceased  to 
swell  up,  I  added  to  it  the  secoi^d,  and  so  on  with  the  rest. 
The  whole,  after  having  been  exposed  to  a  red  heat  for  at 
least  half  an  hotir,  exhibited  a  spong}^  fnass  of  the  colour  of 
goose-dun^.     This  was  pulverized,  and  diluted  with  a  Urge  Water aflTuifd^ 
quantity  of  cold  water.     The  mixture  assumed  a  lilac  red  ^"i^j^j*^*''^ 
colour,  which  disappeared  by  a  lioiling  heat,  but  returned 
on  adding  a  few  di\>ps  of  muriatic  acid,  and  a^in  disap- 
f>eared  oa  adding  si  farther  quantity  of  the  acid,  which  gave 
the  liquor  a  yellow  colour.     It  contained  a  white  insoluble 
powder,  weighing  43  parts.     This  powder  was  exposed  la 
the  fire  with  four  times  ilK  weiglit  of  barj'tes ;  and  the  spongy 
white  aubatance  thui»  produced  dissolved  completely  in  water 
and  in  muriatic  add,  without  exhibiting  the  colours  men- 
tioned above. 

The  muriatic  solutions  having  been  mixed  together,  sal-  The  solutioi* 

phurtcacid  was  added  in  excess,  which  separated  the  ba- P^^'*P'''»»«^  ^^T 
*^  -  ..    ,         ,  *uIph«r»cacHL 

rytes,  and  part  ol  the  si  lex. 

The  UqUor  was  filtered,  and  evaporated,  till  all  the  tnu-  Th«  muriatic 
riafeic  acid  was  distilled  off.     The  residuum  raoderately  dry  J'-'*J  *1^»****  o*f 

*^     of  llCftt.  , 

was  diicested  in  distilled  water,  which  di^salved  the  whole,  ^    -a        j 
except  the   lust  portions  of  silex,  and   a  Utile  sulphate  of  wihcdui  wtier 
lime, 

Tl*e  solution  being  filtered,  ammonia  was  addedf  which  ^^^  prectpii^k- 
precipitated  the  alumine  and  metallic  oxides,  j^|^  ^  «nnii*>- 

These  substances  having  been  separated,  the  liquor  re- The  liquor 
fnaining  after  filtration  was  evaporated,  and  the  residuum  *^^^l'**^'*  ™i 
heated  to  redness*     This,  which  was  of  a  whitish  colour,  »Tid earthy  lyl* 
weighed  56  parts.     Being  diluted  with  cold  water,  l6  parts  ^^  ^*  »q**r4- 
of  calcined  sulphate  of  lime  were  scfmrated  by  filtration. 
The  alkaline  bulphate  therefore  weighed  after  cakinatioii  40 
parts. 

The 
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Tlie  alkaline        The  flqneous  solution  of  alkaline  sulphate,  bein^  left  to 

rated  bTc^*^^**^*^^^"  slowly,    showed  itself  to  consist  of  sulphate  of 

ftuliization.,      soda  and  sulphate  of  potash.     These  salts  when  crystallized 

weighed  74  parts.     The  sulphate  of  soda  after  calcination 

weighed  <a24*6  parts ;  that  of  potash  15*4  parts.     Assuming 

for  these  salts  the  proportions  assigned  by  Rirwan,  we  find, 

that  the  stone  contained  10*83  parts  of  soda,  and  S*44  parts 

of  potash. 

CoTtrponent         On  putting  together  thcFe  results,  we  find,  that  100  parts 

J^*-  Silex 63-75 

Liine 19*75 

Alnmine     1*5 

Oxide  of  iron    5 

Oxide  of  manganese    2 

Soda 10-75 

Potash •  •  8-5 

Water 2'«5 

96*5 
I^ss 3*5 

100. 

I^ifers  from  alt      Hence  the  nephritic  jade  appears  to  have  uo  resemblance 
other  »(ones.     ^^  ^^^,  ^^^^^^  hitherto  ut;aly8ed. 

Analysis  of  the  Saussnritef  tenacious  jade  of  Haiiy* 

Specimen  of        For  this  analysis  I  selected  a  rounded  pebble,  found  on 

iaussuriie,  or  |y,g  borders  of  the  lake  of  Geneva  by  mv  father,  who  con- 

leoaciout  jade*    .  .  ^        * 

de$crib?d.        sidered  it  as  a  pure  and  well  marked  jade.     \U  colour  was  a 

deep  leek  screen  inclinlnj^  to  sea  green.  Its  surface,  polished 
on  one  side  by  art,  on  the  other  by  natural  attrition,  was 
smooth,  shining,  oily  to  the  sight,  and  greasy  to  the  feel. 
Its  fracture  was  dull,  not  lamellar,  fine-grained,  and  with 
large  scales.  On  the  edges  it  was  translucid.  Its  tenacity 
was  very  great,  and  similar  to  that  of  the  nephritic  jade.  It 
easily  scratched  rock  crystal,  but  was  scratched  by  the  topaz 
and  the  emierald.  Its  specific  gravity  was  3*^iGl.  That  of 
specimens  weighed  by  my  father  was  3*318,  3*3  >7,  and  3*389. 
It  was  free  from  diallagc,  or  smaragdite,  which  is  almost  al- 
ways 
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•ways  found  disseminated  in  it*  It  had  no  perceptible  effect 
on  .the  maguettc  needle* 

A  saussurite  very  dktinetly  marked  yielded  before  the 
blowpipe  a  greasy,  setnltransparent  glass,  of  a  white  or 
greenish  colour:  but  the  same  stone,  which  in  this  way  pro- 
duced such  a  glass,  being  expuaed  to  the  most  violent  heat 
of  a  wind-&irnace  in  a  platuia  crocible  for  an  hour,  yielded 
a  light  brown  glass,  of  the  most  perfect  traDS)>arency,  and 
free  from  blebs  both  within  and  at  the  upper  surface.  Some 
Were  seen  in  contact  with  the  sides  of  the  crucible,  I  thus 
fused  about  six  grammes  of  saussurite,  which  did  not  lose 
by  this  operation  any  sensible  portion  of  its  weight  •• 

I  shttU  not  detail  the  proresaes  I  employed  to  analyse  tlii« 
itone,  since  they  were  the  same  as  those  already  described. 
I  shall  only  uiention,  that,  to  separate  the  alkali,  I  attempted 
to  treat  the  powdered  saussurite  with  sulphuric  acid,  by 
boiling  it  on  it,  and  evaporating  to  dryness.  I  repeated  this 
{process  with  the  residuum  &ix  times,  powdering  it  each  time. 
But  I  could  not  by  this  process  extract  above  0'12  the 
weight  of  the  »tone,  or  deprive  it  ot  more  than  0*0  >  of  al- 
kali. I  then  treated  with  nitrate  of  bar)'tes,  assisted  by 
heat,  the  insoluble  part,  which  had  retained  the  metallic 
fkarts,  because  it  had  been  I'alcined.  Ihe  spongy  matter 
procured  by  this  operation  was  of  a  greenish  gray.  Cold 
water  did  not  bring  out  tlie  lilac  colour,  which  hud  appeared 
bn  treating  the  oriental  jiide  iu  the  same  manner^  Ihis  co- 
lour was  owing  probably  to  the  oxide  of  manganese,  which 
exists  in  some  quantity  iu  the  oriental  jade,  but  was  scarcely 
•ufficieiit  to  be  weighed  in  the  spedmenof  saussurite^  that 
I  analysed. 
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parcul  gtiL»»^ 

heiiiiiitusp<;f- 

rein  bfawa 
gtast. 


Attempt  tnse- 
f  arji«f  the  at- 
kaliby  suiph^'.' 
fie  acid  Ufi^uC' 


•  On  th«  glasf  fVee  from  bleb*  1  nude  one  ftrlking  observation*    ft  ^^,5  -^^^ 

Wasy  that  the  specific  gravity  of  ihe  atone  previous  to  fusion  li  tfiorh  *<^*i^cr  Ir  *uftef 

ih4»ii  the  ftoiu 
greater  than  laat  of  itt  gla»*    The  ipcciiic  gi^uij  of  the  sautitirtte  ic  iuelf* 

d'26t  1  that  of  Us  gUsi  if  at  moft  2'3,  The  gbu  u  iufier  duo  the  itune, 

1  auity  iciatcheti  hy  it. 


A  hundred 
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Component     •    A  hondrod  parts  of  •aussurlte  afforded  me 

parts  of  the 

saunuritt.  Silcx 44 

Alamine    f •  •  •  30 

Lime 4 

Oxide  of  iron    12*6 

Oxide  of  manganese    •     0*05 

Soda 6  1 

Potash   ••• *.     0-25 

9C-8 
Loss .3-2 

100. 

It  is  nehhef  t       From  ttiese  results  it  appears,  that  the  saoasorite  is  not 

vu^estan       ^  maimesian  stone.    It  appears  too,  that  it  cannot  he  classed 

stone,  nor  a         ...  ,    .  '^  i  •  .    •     • 

jade.  with  the  nephntic  jade,  as  the  alumine,  which  is  m  rery 

small  quantity  in  the  jade,  forms  a  considerable  proportion 
of  the  saassurite;  and  the  two  stones  likewise  differ  greatly 
ID  the  alkali  they  contain. 
The  nas^unte  The  sanssnrite  contains  a  great  deal  more  metallic  oxide 
^^^'''^^than  feldtspar;  thci^ earthy  principles  however  are  the  same: 
at  least  they  Succeed  each  other  in  the  same  order,  the  pro- 
portion of  silex  only  being  greater  in  the  feldtspar,  and  the 
proportion  of  alumine  less.  Their  external  characters,  if 
we  consider  the  extremes  of  the  two  species,  are  totally  dif- 
ferent, but  there  are  gradations  between  these,  that  bring 
them  almost  together.  Thus 'that  feldtspar,  which  my  fa- 
ther called  greasy  f  Voyages  Hans  ies  Aipes,  §  1304^,  and 
which  is  found  crystallized  in  the  green  antique  porphyry 
called  ophites,  and  confusedly  crystallized  in  nodules  of  vai- 
riolite,  does  not  always  exhibit  any  signs  of  a  lamellar  struc- 
ture. Its  hardness  is  so  great,  that  it  readily  scratches  rock 
cr}*stal ;  and  like  the  saussurite  it  has  a  greenish  and  oily 
aspect. 

If  the  granulons  and  scaly  petrosilices  be  feldtspars,  as 
analysis  tends  to  show  *,  another  link  is  added  to  connect 
them. 

•  See  the  analysis  and  description  of  the  petrosilex  of  Phse-Vache. 
Voyages  dans  Us  Jlpes,  §  1057. 

I  do 


WATElt   OEilTfiD    BY    FRlCTIOy, 

i  do  not  iotend  by  these  gradations  to  confound  the  two 
itones:  their  elements,  ajitl  their  exieniiLl  eharaoter»,  cod- 
flidered  in  the  extr€iiiei»,  are  siitftctently  markeiU  to  consti- 
tute distinct  -speries.  1  would  only  remark,  that  they  have 
shades  of  resemblance,  which  tend  to  eonBrm  the  results 
of  analysis. 


IIS 
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Remarhabk  Fact  of  an  increase  of  Temperature  produced  m 
Water  by  Agitathiu     In  a  letter  from  Joseph   Reade, 


To  Mr.  NICHOLSON. 


SIR. 


CorJt,  May  8,  1803. 


OINCE  my  communication  on  the  increased  capacity  of 
water,  I  have  been  engti^cd  with  some  experiments  on  heat 
excited  by  friction^  one  of  which  I  beer  leave  to  communi- 
cate through  the  medium  of  your  Philosophical  Journal^ 
»nd  hope  it  may  not  be  esteemed  uninteresting.  I  shall 
confine  myself  to  a  concise  recital  of  the  experiment,  which 
if  confirmed,  ia  in  direct  contradiction  to  received  opinion, 
that  the  agilntiofi  or  friction  of  fluids  cannot  excite  senktble 
heat* 

Experimefxt* 

The  temperature  of  the  a|mrtment  being  40%  half  a  pint  Water  at  40** 
of  water»  at  a  similar  heat,  was  poured  into  a  tin  bottle-  '****^  ***  ^T  ^^ 
shaped  vessel;  into  the  aperture  of  which  was  inserted  a  closed  tin  t«- 
thermometer,  surrounded  with  chamois  leather,  and  made  ^^l* 
to  fit  accurately,  with  its  bulb  nearly  in  the  axis.     After 
briskly  agitating  the  vessel  fur  a  few  minutes,  to  my  ex^* 
treme  surprise  1  ibund  the  temperature  of  the  water  rose  8 
degrees;  and  even  after  the  apparatus  was  uncovered  and 
laid  fit  rest  on  the  table,  the  water  continued  to  riae  for  se- 
veral minutes;  proving  the  origin  of  the  heat  to  be  inherent 
in  the  fluid,  and  independent  of  any  external  caused.    Anx- 
ious however  to  obri&te  every  source  of  fidlacy  or  objection, 

VoL.XX— JuNB,  1S08,  I  I  prevented 


ftepetiiioii 


of 


on  OftAVrTATIOV. 

I  prevented  the  com moTii cation  of  caloric  hf  my  b«ids,  or 
of  ruditttion  from  my  body,  by  coiitin|y  the  tin  vessel  with 
many  layers  uf  woollen  clulh  carefully  wrapped  round  it; 
over  which  there  wn%  a  tin  case,  the  entire  neorly  two  inchei 
in  thicknei^,  and  covered  eiwternnlly  with  three  wet  towela 
In  the  course  of  the  experiment  I  di|>petl  my  hands  frfl 
queutly  in  »qow  water,  and  also  sprinkled  the  towels* 

Hiivin^  repealed  t)us  experiment  with  simUiir  results  be- 
fore  the  Rtv.  Mr.  Hincks,  Lecturer  on  Chomistry  in  the 
Cork  Institution,  I  now  venture  to  lay  it  before  the  public, 
Mr,  Hiucks  on  repeating  the  experiment  in  a  glo^s  bottle 
found  the  heat  of  the  vessel,  by  means  of  a  thermoiiieteE 
placed  between  it  iind  the  coverin|^,  to  be  inferior  to  that  < 
the  enclosed  fluid,  and  on  a  par  with  the  atmoepbere^  whicli 
proves  in  a  most  satkfactory  manner,  that  there  could  be  no 
commuuication  of  culoric  from  the  hands.  Some  extremely 
intercBting  tonclusion^  may  be  drawn  from  this  experiment,' 
What  is  the  cause  of  the  increased  heat?  certainly  not  ari#i^ 
tng  frotin  a  di  mi  tuition  of  capacity.  Is  caloric  material 
tuiuu|tenal  ?  Is  friction  adequate  to  account  for  aoin 
heat  ?  Should  this  experiment  on  crilical  examination 
found  correct,  these,  and  some  otiier  Bpcculation  on  heafij 
will  occupy  a  more  extensive  inquiry* 

Sift  I  have  the  honour  to  remain^ 

Your  very  obedient  humble  servantp 

JOSEPH  READE,  M.  D. 


ICematlcs  on 
Piof  Vmct\ 
letter  upon 


VIIT. 

Further  Remarks  fnx  Prt^essor  Vincb's  Aniwer,    B^  a  Cor* 
respondent, 

At  is  not  the  "mathematical,**  but  the  literary  "  •bili- 
ties"  of  this  country,  that  will  be  impeached,  according  to 
Professor  Viiice*s  ideaBi  by  th^  observations  contamed  in  hm 
ODAwer ;  since  *•  the  errours  in  the  works  of  Dy tiscus  **  con- 
sist, if  his  explanation  is  admitted,  in  having  tiibt  mistaken 
%  plural  nnmber  for  a  gingular;  and  secondly,  hi  having 

wantonly 
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iirantonly  uoderstood  a  tenn  io  its  comuiOQ  a&d  onljr  correct  Remarks  upon 
acceptation*  But  it  appears  to  me,  that  the  passage,  which  |  "*^^^ 
is  the  first  subject  of  his  eritieal  remarks,  admits,  be.side  ginYiiaugn, 
the  two  alternatives  which  he  cliacnsses,  a  third  i?ense,  essen- 
tially different  from  them  buth  :  **  the  two  first  term»  of  the 
series"  may  possibly  allude  to  the  two  first  terms  of  th© 
pnig  two  aeries  which  are  to  be  found  in  the  es^y,  these  two 
terms  having  already  been  mentioned  as  sufficieni  for  deteiv 
mining  the  force;  and  if  the  author  wi!l  take  the  trouble  of 
reperusing  the  whole  of  his  es^ay,  instead  of  trusting  to  hit 
memory  for  its  general  tendency,  he  will  probably  be  aware, 
that  such  must  have  been  his  original  meaning.  Two  of  the 
four  terms  thus  obtained  destroy  each  other  immediately 
after  their  birth  ;  the  other  pair  conspire  in  the  productioa 
of  a  joint  issue  [p.  1 B] ;  and  this  their  o^spriu^  is  precisely 
that  which  is  honoured  with  a  place  in  the  18th  section,  as 
the  representative  not  only  of  both  its  parents,  but  also  of 
the  whole  of  the  unfortunate  family;  for  we  ere  expressly 
and  very  tvnly  told  (p.  1 9),  that  the  terms  omitted  are  so 
small,  that  they  could  make  uo  sensible  alteration  in  the 
result*  Let  them  rest  in  peace.  Let  not  the  same  hand 
which  has  bestowed  on  them  a  decent  interment  as  dead  in 
Philosophy,  now  drag  forth  their  poor  remains  to  stand  il» 
dumb  parade  under  the  banners  of  Logic, 

The  series  whicii  Professor  Vince  now  introduces  to  our  His  erplano- 
acquaintance,  ai»  willing  to  present  us  with  its  two  first  mem*  Jl^l^^**^  *** 
bers,  is  nai  even  maidoned  in  the  essay,  much  less  so  stated 
as  to  make  it  posi^ible  to  found  any  reasoning  upon  it.  If  "it 
was  proposed"  to  take  any  **  second  terms'*  of  such  a  se- 
ries  into  consideration,  the  proposal  was  wisely  confined  to 
the  author's  breast :  for  why  should  they  be  considered,  if 
tliey  could  **  make  no  sensible  alteratiou  ^*  in  the  result } 
a  Q  ,  I 

The  series —r  +  ~r  +  •••  ^^Y  certainly  vary  as -^,   if  all 

the  Greek  letters  after  the  iirst  became  inconsiderable,  and 
our  author  has  virtually  conft&sed  in  his  essay,  that  they  do 
become  inconsiderable. 

As  to  the  dilficulty  of  extending  the  law  to  the  internal  Difficulty  r^ 
parts  of  the  suu'a  substance,  it  is  perfectly  obvious^  that  the  *uQv«d« 

U  laiv 


us 


Fjytomf  to  be 


I  ]iiiprop«r 

w  of  the  term 
^deotitf. 


rAtmotpherei. 


L Mistake  of 
(■ninh«r  au- 
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law  of  the  density,  as  well  as  tliat  of  the  forer*  must  be  stifi* 
poeed  to  change  at  the  surface  of  every  material  body,  long 

g 
before  —  cao  become  equal  to  P. 

a 

Professor  Vince's  •*  two  independent  circura stances**  arS^ 
both  de|>endent  on  the  s-opposition  of  the  external  action  i 
the  fiiedium  on  a  material  aggregate  of  considerable  mag- 
nitude, which  it  never  could  have  been  in  the  contomplation  " 
of  Newton  ta  advoncc  r  it  would  be  idle  to  niaintain  the  pos- 
sibility of  the  hypothesis  on  any  other  ground,  thaii  that  of 
the  independent  action  of  the  medium  on  every  atom  of 
matter.  Here  therefore  he  is  fighting  with  a  5ihadow,  and' 
not  with  **  the  vaunlin;^  a!^sertioiis  and  errours  of  Mr,  D/* 

It  is  difficnit  to  perceive  the  "necessity'*  of  euiptoyio^ 
the  term  density,  in  order  to  convey  the  idea  of  the  square 
of  the  cube  root  of  the  denbity,  dimply  because  this  was  the 
power  of  the  density  that  was  required  for  the  author's  pur- 
pose. The  density  of  light  or  heat  divergitig;  from  a  centj^ 
in  the  form  of  project f-d  corpuscles,  may  be  very  justly  esti-* 
mated  by  the  number  of  particles  fallinj^  on  a  given  surface,  i 
for  this  simple  reason,  th:rt  tlicrr  number  is  here  a  true  mea-p  j 
sure  of  the  density;  while  in  the  case  of  an  elastic  medium 
it  is  not  a  true  measure. 

The  idea  of  the  interference  of  diflTerent  atmospheres  must 
be  considered  ns  in  bome  measure  foreign  to  the  ques^ttou, 
iincc  only  one  general  ethereal  medium  of  variable  density 
is  supposed  to  be  concerned,  and  since  the  tnodificationfs  of 
this  medium,  produced  by  the  several  celestial  bodies,  might 
easily  coexist  without  any  material  interference  or  interrup- 
tion* 

I  must  he^  leave  to  observe,  on  the  other  hand,  that  ano- 
ther modern  author  appears  to  me  to  have  been  somewhat 
too  hasty  in  asserting,  that  the  law  of  gravitation  may  be 
derived  from  the  supposition  of  an  elastic  medium,  repelled 
by  ft  ^/"orrrf?  whicl*  vijries  inversely  as  the  distance.  If  I  am 
not  mistaken,  such  a  fo*cc  would  produce,  according  to  the 
common  laws  of  the  operittion  of  forces,  a  medium  varying 
in  denbity  as  «ome  given  power  of  the  dist  i  1   an  a|i- 

parent  attraction  increasing  with  the  distan  luaterial 

bodies  coucerncd* 

1  bav« 


ihe  aulKoT. 
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I  have  been  informed,  that  the  only  inttoiatlon  commonly  Coitom  of  ihe 
given  to  the  autfior  of  a  paper  which  is  not  to  be  printed  in  ^^  ^*'^' 
the  l*hilc*siOphicai  Transaction*  is  a  simple  letter  of  ihunks, 
without  any  furtlier  notice  respectinor  it.  But  the  Society 
does  not  usually  return  thanks  lor  a  k'Cture  read  by  appoint* 
ment :  hence  therefort:  must  have  arisen  the  omiasiout  which 
Professor  Vince  seems  to  think  so  inexcusable. 

I  am  worry  tliat  any  of  your  correspondent!*  should  have  Tmentionf  of 
considered  tny  reroark!}  as  writteu  in  an  improper  spirit:' 
you,  I  believe,  were  not  of  that  opinion;  and  [  can  only 
lay,  that  if  that  correspondent  could  have  pointed  out  to 
me  any  objectionable  expressions,  I  should  most  willingly 
have  omitted  them.  My  only  motive  was  the  wis»h  to  repel 
an  unjust  attack;  my  observations  tended  more  to  impute 
inattention  than  inablHtj  to  the  party  concerned ;  and  f  am 
at  this  moment  ready  to  allow  that  a  very  great  mathema- 
tician m»y  not  only  be  materially  mistaken,  but  may  re»o* 
lutely  defend  hU  errour,  when  it  U  discovered  by  unother 
person;  and  that  he  may  even  have  so  short  a  memory,  as  to 
tbrget,  while  he  is  defending  himseif,  what  he  hud  before 
written  ou  the  same  aubject. 

1  am,  Sir, 

Your  very  obedient  servant, 
7  Ma^.  1S08.  DYTISCUS. 


IX. 


Ualctilation  of  the  Raie  a/  Expansion  of  a  supposed  Lun 
Atmosphere,     By  a  Correspondent, 


SIR, 


To  Mr.  NICHOLSON. 


JLT  has  been  a  subject  of  inquiry  among  some  who  are  at-  Inquiry  Into 

tached  to  astronomical  speculations,  whether  or  no,  if  the  ^ll*^  t?"'^*  ^^ . 

moon  had  ever  been   possessed  of  an  atmosphere  equally  traciiou  upon 

dense  with  that  of  the  Earth,  she  could  Imve  retained  it,  with-  th«ataioipher# 

of  iHc  mooflu 
out  a  very  sensible  diminution,  in  confequence  of  the  Earth's 

attraction,  upou  the  supposition  of  ihe^ntinitc  dilatabiHty  of 
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Inquiry  into  the  air,  with  a  density  always  proportional  to  the  pressure* 
S* ^ri'sat-  ^^^  in<tuiry  involvei*  a  great  variety  of  considerations,  and 
traction  xxpe^n  it  would  be  extremely  difEcutt  to  make  an  exact  calculation 
tUejtroosphtre  ^|-^n  ^^^  particulars  connected  with  it;  but  it  may  be  shown 
of  thcmooo.  *^  ,       *         ,         ,         ,       ,^    ^       .  .1 

from  some   general   principles,  that  the  dtmmutioii  woulaa 

have  become  perceptible  to  a  spectator  situated  on  the  Earthy' 
in  the  course  of  a  few  centuries. 

Equtlibnumof  If  a  be  the  distance  of  the  moon  from  the  earth,  and  t 
•phcnjr**     ^  ^^^  distance  of  any  other  point  in  the  line  joining  them,  the 

force  of  gravitation  will  be  as  -7-  —       -  . ,  ;  and  the 

centrifugal  force,  arising  from  the  revolatibn  round  the  com* 
inon  centre  of  gravity,  to  be  added  fof  the  terrestrial  atmc 
Sphere,  and  to  b^  subtracted  for  the  lunar,  being  equal  to  the 
Torce  of  gravitation  at  the  distance  of  the  centres,  the  join 
force  /  acting  on  the  patticles  of  the  atmosphere  will  be 

»•  ~  70  (a— Jr)«  ■*"  70  «»•*  *"    *■  "^  70  (a— Jt)*  ~  a*' 
Sspccttvely:  or,  since/ must  be  equal  to  unity  at  the  £aith*i 
surface,  when  x  is  equal  to  the  Earth's  semidiameter  i^ 

/:=  —  near    the    £artb»    i^tithout   sensible    errour,  and 

b*  h*  h* 

/=---—_  •- *.— -r»  for  the  lunar  atmosphere^  Th^n 

"^       X*      70  (a — J^y     a*  ^ 

the  density  being;  y,  which  may  also  be  called  unity  at  the 
Earth^s  surface,  we  have  — cy  n/y  i-,  and  it  is  obvious  that 
fc  must  express  the  height  of  a  column  of  air  of  uniform 
density  capable  of  producing  the  pressure  by  its  weight,  in 
erder  that  — cy  may  be  initiaHy  equal  to  x.     Hence  we 

y        c  ■'''    *         ^  Vj*      70  (a—x^ 

4>  therefore  H.L.I  ^Afd^l-  ^  ^^\  j 
aV  y       €\        X     70  {a— jc)      11 V 

h* 
being,  without  sensible  errour,  1  +  — ,   Now  b  is  3^5$,  and 

a* 

€  5.98  miles,  and  at  the  moon*s  surface  x  is  about  60  h,  and 

a— jr  «^ft;  whence  H.  L, —  z:  635.(>9*     Again,  when/va- 

y 

nishes, 
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titihc^j  and  the  density  is  least,  —  ^       ,    4 ,  and 

X  \n  nearly  .825  a,  whence  H . L**—  =  724»3 1 ;  and  this  dcn- 

iity  is  to  the  density  at  the  moon^s  surfuce  as  1  to  the  num- 
ber of  which  the  hyperbohc  logahthtxi  is  3B«()3,  and  the 
common  logarithm  16,773:  and  supposing  the  density  to 
be  increased  in  any  given  ratio,  the  proportion  will  remain  . 
the  same,  the  number  e  still  tadlcatiog  the  height  of  a  co« 
lumn  equal  iu  density  to  the  atmosphere^  thus  condensed^ 
at  the  Earth's  surface. 

Now  the  expnnsion  of  the  lunar  atmosphere,  supposing  it  Genenl  kwof 
to  be  equal  in  density  to  that  of  the  Earth,  and  to  extend  to  "*^'"*^' 
the  point  where  the  force y  vanishes,  which  is  the  roost  fa* 
vourable  condition  for  its  permanence,  may  be  determined 
from  this  general  principle;  that  the  motion  of  the  centre  of 
gravity  of  any  system  of  bodies,  some  of  which  are  urged 
by  a  greater  force  in  one  direction  than  in  another,  mu^t  be 
the  same  as  if  the  difFerence  of  the  forces  acted  on  the 
whole  system,  collected  into  the  centre  of  gravity*  Thus, 
if  the  pressure  of  the  highly  rarifiecf  air,  at  the  termination 
of  the  supposed  lunar  atmos[)here,  which  would  have  kept 
it  in  equilibrium^  be  removed,  the  ela«jticity  of  the  column 
pressing  on  the  moon  will  be  by  so  much  greater  than  its 
gravitation  ;  and  the  centre  of  gravity  of  the  column  will  be 
repelled,  with  a  velocity  as  much  smaller  than  that  of  a 
body  falling  at  the  Earth's  surface,  as  the  pressure  removed 
is  smaller  than  the  weight  of  the  column:  but  this  ratio  is 
compouTtded  of  tliat  of  the  densities  at  the  opposite  ends  of 
the  column,  and  that  of  the  force  of  gravitation,  or  rather 
the  force  y,  near  the  moon's  surface,  to  its  force  at  the  sur- 
face of  the  Earth,  since  the  mass  required  to  produce  the 
given  density,  by  its  pressure,  is  as  much  greater,  as  the  gra- 
iritation  is  smaller;  and  if  we  diminish  in  this  pro|K>rtion  the 
■pace  which  a  falting  body  would  describe  in  a  century*  we 
•hall  have  614  feet,  for  the  elevation  of  the  centre  of  gravity 
of  a  eolamn  of  the  lunar  atmosphere  in  that  time. 

But  in  order  to  estimate  the  effect  of  such  a  change,  we  Centre  of  gn- 
must  calculate  the  actual  height  of  the  centre  of  gravity  of  ^^^^^jj^***"  j 
t  gi^Q  column 4>f  an  elastic  Butd  ;  and  for  this  purpose  we 

may 
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liensiWeef. 


mAf  8uppo««  the  attractive  force  uniform.  The  helgtit  of 
tbe  ccDtre  of  gravity  is  deTemiineil  by  dividing  the  flueat  of 
xyjr  by  the  oiastj  or  by   1 — y;  but,   since  — cj  —  yjtr 

jpyjr  ^  ^^cxjt  X  being  ^  c  {H.L.— ),  or,  according  to  a 

mode  of  expression  lately  employed  by  one  of  your  cprn^ 

I  X 
ipoodent^y  cm  ( ^1),  when  m  is  infinite;  hence  —  tJt.j 

y 

^cem(^ — y     "j?),   of   which  Uic  fluent  is  e*f  ccm 

(y  — l_j_y       •■)  =e  — cjpy  — cy       ",  or  ^—cjry 

—  cy;  which  must  vanUh  when  y  :=  I  and  jc  =  0;  conse- 
quently ezzc,  and  the  height  of  the  centre  of  gravity  is 

e — t — L;  and  when  y  =  0»  this  height  is  equal  to  that  of 

the  column  c»  which  for  the  Earth^s  atmosphere  is  S'2S  miles. 
and  for  the  moon*s  ai  much  greater  as  the  force  is  smaller* 
that  is,  27'75  miles.  The  centre  of  gravity  being  therefore 
elevated  514  feet,  or  ^Jj^  of  its  height,  in  a  ceuturj^,  the 
mean  density  of  tlie  column  must  also  be  reduced  about 
tIv  »  ^^^  since  a  certain  part  #f  this  elevation  depends  oa 
the  supposed  acceleration  of  the  more  distant  portions,  which 
would  produce  no  sensible  effect  in  the  neighbourhood  of 
the  moon,  we  cannot  estimate  the  mean  rarefaction  of  the 
part  remaining  more  nearly  in  its  original  situation,  at  more 
than  about  ^^^ ;  and  this  will  be  reduced  to  about  one  fourth 
for  the  mean  of  the  whole  atmosphere,  surrounding  the  moon 
on  all  Sides:  so  that  we  may  take  xtott  ^^^  ^he  mean  rare- 
faction of  such  a  lunar  atmosphere  in  the  course  of  the  drsi 
centur)^ 

So  small  a  rarefaction  as  this  would  certainly  not  be  dt-* 
rectly  obfiervable  at  the  distance  of  the  Earth.  Supposing 
thut  tbe  atmosphere  would  be  vii^ible  until  its  density  became 
equal  to  a  given  quantity,  the  point,  at  which  tliis  density 
would  be  found,  would  be  depressed  only  about  18  roiles»  if 
the  whole  density  of  the  atmosphere  were  reduced  to  one 
half,  and  by  a  diminution  of  r  ,'axr»  only  jiW  of  27-75  miles. 
Of  about  liO  leet,  Thu  etfect  of  uA  atmosphere  would  how- 
ever 


ever  be  fa  ore  perceptible  in  the  refract  tern,  i«h)v]>  Wduld  iK>-^J;»"Jv  rrfrjc* 
caaioD  ftii  aUcration  in  Uie  AppHretit  place  pf  41  »tar  about  to 
be  eclipsed,  and  which  would  amount*  in  the  case  of  the 
Earth's  atm(?Fphere»  to  66  minutes.  But  llie  refractive  derw 
«ity  of  the  lunar  atmosphere  would  vary  nearly  as  the  1 34th 
root  of  the  distaoce,  instead  of  the  7tli;  and  the  deviatioii, 
instead  of  (56  raioutes,  would  become  13'  50",  one  ISOOth  of 
which  would  be  only  Vtr  of  *  second,  which  would  still  b^ 
imperceptible;  although  in  two  or  three  centuries,  since  the 
rarefacUon  would  increase  at  first  as  the  square  of  the  time, 
k  might  perhaps  be  discoverable;  and  this  would  be  conei- 
derably  sooner  than  the  decrease  of  the  moon's  apparent  dia- 
meter could  be  observed.  It  is  however  scarcely  probable, 
that  so  slow  a  rate  of  diminution  could  have  reduced  the  lunar 
atmosphere  from  a  density  equal  to  that  of  the  terrestrial  al- 
noapbere^to  its  present  state,  in  the  course  of  10,000  years. 
I  am,  Sir, 

Your  very  obedient  servan tt 
16  May,  J808.  HEMEROBIUS. 


X. 

Srperimen ts4>n  Mofybd<tfm :  ^^  C  u  ri  sti  i  n  Fre de  bi  c  B  i' - 
CH o  L2*     Translated  from  (he  OenKan  * . 


XT  is  near  thirty  years  ago,    that  the  immortal  Scheele  Mctaiin  mo- 

discoverediu  molybdena,  ai*  it  was  then  called,  a  P^cttHar  ^f^^jj"^/'*'^'^ 

metallic  subi^tance,  many  of  the    properties  of  whidi    he  Schee)«. 

made  known,   as  well  aji  its  action  on  several  other  sub* 

itnuces* 

Several    able  chemists,   as    Pelletier,    Heyer,    Ilseraann,  Since  €xtmi»v* 

Kichtcr,    Hielm,    Ktaproth,   lluprtcht,    and  others,   have  ^  ^"^  several, 

i  J   ^,     .        _        .  ,  .  ,  .  .      but  our  knowj 

amce  tunied  their  attention  to  the  same  subject:  but  the  Jedpeof  it  ia 

knowledge  we  have  acquired  from  their  labours  is  by  no  I'trtcci. 

means  proportional  to  the  number  of  chemists,   who  have 

examined  it,  and  the  time  that  lias  elapsed  «t nee  the  disco- 

•  jQUfiul  dw  Min«,  No.  \Ori,  p.  HU    TK«  orif  inal  wai  jiubUslicd 
in  Cfcir*  Jourmti  VolJV,  4<J0^. 

•  very 


Coitf(tie\iii0ii^f  venr«f  SAecle,     K  tny  one  doubt  of  this,  he  hat  <Mi!y  to 
■tiTe  doubled*  cast  an  eye  over  the  different  elementarf  works  we  have  od 
chemistry^  to  be  coni-inced  of  it.     Who  would  not  be  «tir- 
prised  to  &ee  chemists  ftlH  in  donbt  respecting  the  composi* 
iloii  of  molybdena  us  it  is  fonnd  native?     Son>e  consider  it 
«0  a  sulphuret,  in  which  the  molybdeoa  is  in  the  metallic 
state ;  while  others  ansert,  that  they  cannot  find  a  particle  of 
ttilphnr  in  it,  and  look  upon  it  as  a  native  molybdena.    The 
«nieU  alone  however  is  sufficient,  to  convince  us  of  the  pre- 
aence  of  sulphur  in  it*     Let  any  one  beat  laminae  of  the 
purest  molybdena,  the  sulphuroas  smell,  that  will  exhale^ 
oiQBt  prove  to  him»  that  It  contains  sulphur,  if  be  have  oot 
lofct  the  pense  of  smelK 
l*fopeMtion  of       Farther  we  are  ignorant  of  the  proportion  in  which  oxi- 
«cid  imknowD,  S***   *®  combined  with  the  metal  to  form  molybdic  acid» 
though  it  has  been  bo  lon^  known.     The  want  of  positive 
knowledge  on, these  points  hs\s  led  me  to   think,    that,  if  I 
were  to  undertake  a  series  of  ejtpenments  on  molybdena,  I 
should  attempt  a  task  of  some  utility,  and  that  would  con** 
tribute  to  augment  and  improve  our  knowledge  of  this  sub- 
stance*    To  my  friend  Mr.  [Ial>erle  I  am  indebted  for  the 
quantity  of  molybdena,  that  has  enabled  cne  to  make  these 
experiments. 
First  tliecxitt-      The  firdt  thing  to  be  done  was,  I  conceired,  to  remove  all 
«jceandquan-  ^q^}^^  respecting  the  presence  of  sulphur,  and  to  detemine 
tob«asc«r-      its  quantity.     IClih  f  imugined  would  best  be  effected,  by 
'^iacd.  oxigenizing  both  tht*  sulpliur  and  the  molybdena,  and  sepa- 

mttnp^  by  means  of  barytes  the  sulphuric  acid  formed.  But 
it  was  oeeeesaiy  previously  to  ascvrtain,  whether  the  molyb* 
die  acid,  which  also  Ibruis  a  salt  of  no  great  solubility  with 
bary  tea,  would  not  occasion  some  errour  in  this  compnts* 


tion. 


L 


1 


Experiments  to  tletermme  the  compositicm  cf  l4^  nmiiv^ 

gv/phurei  of  molyhdena. 

Tbenittvc  sul-      J^xp.  1*  Twenty-live  grains  of  very  pure  chosen  molyb- 

phuret  con-     ^^^^  ^^^^  re^duced  to  a  fine  powder,  and  heated  qulckhr  m 
titns  no  ratce&s  . 

of  iulphur.  A:  a  small  glass  matrass.     No  sulphur  was  disengaged.     The 
ttooxigea,       matrass  when  cooled  ccnluined  a  little  sulphurous  acid  vor* 
pour,  and  the  molybdena^  ^  hich  had  beeu  heated  red  hot,  bad 

scarcely 
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Scarcely  lost  an  eighth  of  a  ^tn.     Thh  experiment  ahoifs^ 

1st,  that  the  molybdena  contaiaed  no  excess  of  sulphur: 

Sdly,  that  the  heat  applied  was  not  sufficieat  to  expel  the 

^iulphur  from  it :    3dly,  that  there  was  no  oxigcn  combined 

irith  it- 

Exp.  2,     The  molyhdena  of  the   preceding  experiment  Tretted  witk 
Ivaa  put  into  half  an  ounce  of  pure  nitric  acid,  the  specific  '^^^"^*    » 
gravity  of  which  was  I'^S,  and  made  to  boll  on  a  sand  heat. 
The  acid  attacked  the  molybdena  pretty  briskly,  but  not  so 
rtnuch  as  I  should  have  supposed.     To  accelerate  the  ope- 
[tation,  and  prevent  the  sulphur  from  passing  to  the  btatc  of 
Finlphurous  acid,  1  added  a  drachm  and  half  of  pure  muri-  inurHtk  scil 
[iitic  acid,  of  the  weight  of  1'135,  and  a  drachm  of  nitric  * 

rlicid.     After  boiling  for  an  hour  the  whole  was  con^'erted 
into  a  homogeneous  mass  of  a  milky  whiteness,  which  was 
[i3iluted  with  eight  times  its  weight  of  water;  the  solution 
ras  filtered;  and  tlie  sulphuric  acid,  that  had  been  formed,  and  sulphuric 
i  separated,  by  washing  well  both  the  residuum  and  the  ^^^^^^"^^-"^ 
Into  the  liquor,  that  had  passed  through  the  filter,  a 
blution  of  muriate  of  barytes  was  poured.    This  occasioned  which  wi*  pr^ 
precipitate,  which,  being  carefully  collected,  dried,  and  ^*P*^**^  ^I 
heated  red  hot«  weighed  seventy-two  grains,  and  comported 
itself  as  pure  sulphate  of  banrtes.     To  determine  the  cir- 
mmstances,  in  which  this  precipitate  is  possible,  1  made  the 
vo  following  experiments. 

Exp,  3,     Five  grains  of  molybdic  acid  were  mixed  with  MotyMIc  »ci«lf 
I  ounces  of  distilled  water;  twenty  drops  of  muriatic  acid,  |Jd  by^m^iU'ite' 
i>f  the  strength  mentioned  above,  were  added ;  the  whole  was  of  baryi«, 
ri>otled  for  hall  an  hour,  and  the  liquor  was  filtered.     The 
•oltitton  had  a  very  rough  metallic  taste ;  and  solution  of 
muriate  of  barytes  did  not  render  it  turbid,  though  a  little 
auTphuric  acid  produced  this  effect  immediately. 

Ejcp*  4«    Five  grmas  of  tnolybdic  acid  and  twenty  grains  MoljrbdAte  of 
Hf  pure  liquid  ammonia  were  pot  into  two  ounces  of  water,  J*"™??** 
ind  the  mixture  shaken,  till  the  whole  was  perfectly  dis- 
olved.     A  solution  of  muriate  of  barytes  being  added,  a  and  murUtaof  | 
F^Copious  flocculent   precipitate  immediately  formed,  which  bar/ ics  add* 
r-Dvas  afterward  redissolvcd  on  adding  a  few  drops  of  mttriatic 
l>r  nitric  acid,  and  shaking  ih^  mixture. 

Theiie  experiments  show:  I,  that  do  indissoluble  molyb- infcrencts* 

date 
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moli/bdeiia 
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Precipitated 

wtth  murUtc 
pt  barj  t». 


of  b4rvte;^  cuu- 
tiUl52'5ofQt  ill; 
IW  of  sqlph. 


dftte  of  barj'tes  is  formed,  tinle^s  the  molybdic  &alt  be  i>eu(ra^ 
lized  i  and  rot  when  tiny  free  munattc  or  nitric  acid  ts  pre- 
sent. 2,  that  tbe  mplybdena  coniaim  a  large  quantity  ot  sul- 
phur; £br  the  72  grains  of  sulphaic  ot  bar^tes,  obtained 
from  25  grains  of  mol^bdcna  m  the  2d  experimeni,  rcpre* 
icnt  nearly  24  grains  of  dry  sulphunc  acid ;  which  indicate 
the  presence  of  10*2  grains  of  sulphur,  or  40*8  per  cent. 
Alter  the&c  pri'limiimry  oprrations  1  could  proceed  tu  a  more 
accurate  anaJysH, 

£xp,  5.  A  hundred  grains  of  laminx  of  mnlybdcnUy 
picked  with  the  greatest  care*  were  put  into  a  retort  will 
six  drachms  cf  pure  muriatic  acid|  of  tbo  spec*  giav, 
l*13d»  and  2|  of  niinc  actd,  equally  pare,  nf  the  gravity  of 
]'!iZ2»  and  distilled  uti  a  »and  buih  with  a  gt^ntlc  heat.  After 
un  hour*s  ebullition  almost  the  whole  of  the  fluid  bad  pa&^d 
over  into  tlie  receiver.  What  remained  in  the  retort  was 
white,  BO  me  gniy  flucks  excepted.  The  liquor  uas 
poured  back  into  the  retort,  half  an  ounce  of  fre^h  nitric 
acid  was  added,  and  when  about  a  third  was  di-^tillcd  over 
ihc  qray  flocks  di^appearrd.  I'hi-  liquor  thai  bad  passed  over 
Cuntaincd  neither  sulphuric  nor  ^ulphu^^u*»  acid.  1  bo  white 
mass  waM  diluted  WJth  feix  ounces  oi  water  nnd  filtered  ;  and 
the  lesidaum  was  rcpcatediy  wasljcd  with  the  greatest  care. 
In  order  it*  be  well  as^u^ed,  that  in  precipitating  the  sulphate 
of  baiytcs,  which  1  wiii  preparing  to  do,  no  niolybd.itu  of 
barytes  should  be  thrown  down  with  it,  f  added  two  drachms 
more  of  pure  muriatic  acid  to  the  liquor,  which  held  in  solu 
tion  but  a  small  quantity  of  molybdic  acid.  This  being  don( 
I  added  a  very  pure  solution  of  munale  of  barytcvi  and  sttj 
phatc  of  barytes  was  precipitated*  The  liquor  being  pasa< 
through  a  filter  previoudy  weighed,  the  residuum  was  pul' 
into  cigtit  ounces  of  water  containing  two  drachms  of  muria* 
tic  acid,  and  well  shaken;  after  which  it  was  filtered  again, 
and  washed.  After  being  exposed  to  a  red  heat  it  weighed 
284  grains,  !*»  which  6  grains  must  be  added,  as  the  filter, 
after  being  thoroughly  dried,  had  gained  so  much  in  weight. 

As  100  grains  of  sulphate  of  barytes  contain  32*5  of  sul- 
phuric acid,  ihtf  quantity  must  have  ctmtaiiK*d  94*25  grains: 
and  fariber^  as  according  to  my  eKperittieuts  lOU  grains  of 

suVpburtc 


ft^lpKuric  acid  contain  4f?-5  of  «u1pTiuf,  il  fnllowf,  lliat  tab  a«jd,42-5of 

grains  of  sulphiirei  o(  malvbd^^na  con  lain  AO'56  of  sulphur,  lOOorsulphi 

wln'cli   iliffcrsi  verv   linlc  Ui>m  ihe  result  of  exnerimciit  5.  ^^^  «^ '"^'T^^^ 
win.'  .      *         J  .  I       '  r  .  contain  40  AS 

1  ni^  ngrcenicrvt  seertH»»1  to  rt*nder  il  unriece*^«iiiry  f<ir  me  to  re-  qf  sulphur, 

pifat  the  )inii!ysjs:  yi*t  cvilitin  circumsUintv*,  wlijch  will  ap- 
pear farther  on,  irHluctvl  mc  in  cnmnicnce  a  new  one,  tbat  no 
doubt  might  [I'maiiip     I  took  a  hundred  griiins  of  powdered  E'tp*T"irnc«t 
nKdyb^icnji.  pill  tht-mintiia  mixtnrc  of  thiee  ounces  of  nitric 
add  and  unc  of  muriatic*  iind  treated  tliom  as  tin  preceding; 
.  'with  thii  difference  only,  that,  try  employing  a  iarg<*r  quantity 
of  ncid  in  the  firnr  tn*jlance,  it  was  not  necessary  to  return 
into  the  retort  ihe  licjnor  that  passed  over  tnlo  ibe  receiver. 
The  sulpUatc  of  harytes  obtained  in  this  instance  weighed  2S8 
grains,  which*  according  to  I  he  preceding  compntafi'"*!!*,  chn- 
tainrd  p3  6  iirain'*  of  snlphuric  acid,  and  39'78  of  sulphur*  "l1iisgaTe39i 
Taking;  a  meim  between  this  result  and  the  preceding,  wc  mi^y^  *^  *'  ^^' 
conclude,  that,  100  pai'l^  of  sulphuret  of  molybdeha  contain 

Sulphur     ••. ....40  Medium. 

Metallic  molybdena* GO 

Exp.  6,     A   hundred  grains    of?>ulphurct  of  mofybdena,  Sulphuret  of 
dissolved  as  the  pretetling,  and  dislillcd  to  dryness,  ^*€rc  put  (^^.^^^^1  ^,  i,^ 
into  tx%'o  ounces  of  pure  lii|uid  amtnontat  diluted  with  an  f^^c,  and  am- 
ecjual  quantity  of  water.     The  mixture  being  shaken,  in  the  "***""*    ^  * 
course  of  a  quarter  of  an  hour  the  whole  wat  dissolved i  ex- 
cept a  few  yellowish  flocks,   which »  collected  au  &  direr, 
scarcely  weighed  a  grain  after  being  heated  red  hot.     On  about  1  gr  of 
boiling  this  precjpit*Ate  in  muriatic  acid  it  was  decompowd,  Jj'^^*"^^.JJJ^ 
ajid  yielded  Vjo  of  a  grain  of  silex,  with  J  of  a  graio  ofunl. 
oxide  of  iron.    Thetinuillness  of  the  quantity  ^eeins  to  i»hoWy 
that  tbe»e  two  substances  were  accidentally  present  in  the 


*  Scbeele  fuppo»cJ»  ...»;  .**Jjb4fiia  existed  in  thu  .Add  crate  iu  iu 
ore:  H  was  (he  ductiinc  of  the  French  thomi*ti,  i^y*  Fourefojr,  il\»t 
cdnectcd  thi*  mTslake,  by  showing  Guytori,  PeMeiier,  and  all  the  authors 
or  piiri£an9  o(  ihc  pneum.it(C  theory,  ihut  Sch«;tjle  produced  the  acid  by 
itng  the  molylxleiu,  an<l  loiidtnig  ii  wiiU  as  much  oiti£en,»  it  c-oaUl 
\  up-  Ftiurcroy**  LtJriuKi  fjf,  Sett,  Vl»  art-  IV,  ^  2. 
In  the  5Ub!«:4Ui.'m  putt  uf  (h.«  pJi>cf  of  Mr  QachoU  it  ii  atinwa  in  the 
mcit  evident  nMnktvr^  that  Uia  aiotybdcna  U  in  the  mttftlUc  (late  in  lU 

molybdenai 
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To  obtain  the 


i«t  rt>a»eed  iti 
*i»  incUnc4 


T^aeidintf 
be  separated 
by  boiling  it 
wi!h  an  excess 
of  foda,  or  dt* 
f«fting  in  am- 
monia, uiH  prc- 
cipiiating  by 
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#xpi'lling  the 
%fnmcinim  by 


molyltdeoa,  and  merely  in  mechanical  un^pn  witfa  Uie  spect* 
mens  Analysed. 

For  the  subsequeni  experiment?  I  was  deairoos  of  procur* 
ing  some  quantity  of  molybdic  acid,     *rbe  processes  I  en 
ployed  are  mentioucd  in  another  work,  here  therefore  I  sha 
mentioQ  them  briefly. 

IL     Process  for  obiaming  mofyhdic  acid, 

I  took  11{  ounces  of  native  molybdena,  the  quart?  ad- 
hering to  which  was  pretty  well  separated,  and  put  it  into  n. 
large  crticibje,  which  was  placed  obliquely  on  the  fire*  A 
strong  heat  was  first  given,  to  kindle  the  sulphur,  which  w&s 
afterward  diminished,  and  the  matter  was  roosted,  stirring  it 
occasioaally  with  a  wooden  spatula-  A  large  quaniity  of 
sulphurous  acid  was  evolved,  and  the  mass  was  entirely  co-. 
vered  wirh  a  crust  of  the  purest  molybdic  acid,  which  was  of 
a  lemon  colour  on  the  lire,  and  of  the  purest  silvery  white 
when  cold.  By  taking  a  little  trouble,  and  using  some  pre- 
cautions,  the  whole  might  ihu^  have  been  converted  into  mci- 
lybdic  acid:  but  as  this  would  have  required  a  great  deal  of 
time  and  attention,  1  put  an  end  to  the  process,  when  I  per- 
ceived, that  the  greater  part  of  the  sulphur  was  volatilized,  that 
m  considerable  quaniity  of  molybdic  acid  was  formed,  and 
that,  on  leaving  it  exposed  to  a  lower  degree  of  heat,  the  mas^ 
began  to  agglutinate,  and  even  to  become  fluid  near  the  sides 
of  the  crucible.  By  this  operation  I  obtained  8j  ounces  of 
a  gray  shining  mass,  perfectly  crystalline,  which  was  of  a 
whitish  gray  colout  when  powdered.  Half  an  ounce  remain- 
ed adhering  to  the  sides  of  the  crucible,  which  could  not 
easily  be  separated  from  it. 

The  pure  molybdic  acid  may  be  separated  fiom  the  mass 
by  heuting  it  with  water,  adding  carbonate  of  soda  till  it 
ceases  to  occasion  efiervescence,  and  afterward  boiling  it  with 
a  little  excess  of  soda:  or  the  separation  may  be  effected  by 
digesting  the  mass  in  pure  liquid  ammonia,  the  heterogeneous 
parts»  iuch  as  this  quartz  and  oxide  of  iron,  remaining  undis- 
solved. On  pouring  nitric  acid  into  the  ncifiral  solution,  the 
molj^bdic  acid  is  thrown  down.  The  molybdate  of  ammonia 
might  be  decomposed  likewise  by  iire ;  in  which  case  some* 

times 
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times  molybdic  acid,  wmetjiiies  moJybdena  m  the  mctaJliG 
^tatej  or  at  lea^t  approaching  to  it^  i%  obiaiocd,  occor^Jtig  to 
circumstiincesi* 

I  employed  the  latipr  method*  that  with  ntnmonia,  as  bcingTKe litter i 
the  most  advantageous.     Previuui  trials  ImtH  taught  me»  that  ^^^  P'^^ 
three  parts  ot"  pure  liquid  ammonia,  of  rtie  specific  gravity  of  *j  pgrts  of  im. 
0*97 i  dissolve  one  of  raolybdic  acid  reduced  to  fine  pciwder,  ii»oniAili4>oi»« 
and  separate  it  from  any  itn purity,  that  may  be  present, 
consequence  I  powtier«!tl  ihe  produce  of  the  preceding  roast- 
ing i  put  it  iiUo  a  bottle  \«ith  ammonia  closely  !»toppcd  ;  and 
left  it  to  digest  tor  twelve  hours,  shaking  it  from  time  to  time* 
The  acid  dij^appeared,  and  two  ouncet»  of  heterogeneous  mat» 
fcr  remained,  containing  stilt  a  Httle  molyklena  not  decom- 
posed.   This  residuum  was  bailed  with  two  ounces  of  common 
nitric  acid,  and  ihe  molyhdena  was  readily  converted  into 
acid,  which  was  obtained  perfectly  pure  by  meaai  of  ammo* 


-     i  of  molybdic 
»Q  acid* 


•The  ammoniacal  liquor,  in  which  the  roasted  mass  had  ^  !*'*^^^^^, 
f>een  dissolved,  became  a  littlo  turbid  at  tl*e  expiration  of  tatef)  from  the 
five  hours,  and  assumed  a  yellow  ocli re  colour.     Five  days  "^°^>*******« *^ 
after,  tko  matter  that  ocoaijoned  this  turbidness  had  sub* 
sided,  and  comported  it%clf  like  oxide  of  iron.     Part  of  Iho 
limpid  solution  was  evaporated  to  dryness,  and  part  of  the 
residuum  was  heated  red  but,  to  obtain  from  it  the  pure  no- 
lybdic  acid,  as  1  had  formerly  done  with  a  smaller  quantity, 
but  my  expectation  was  frustrated*     At  the  beginning  the£^<^^fh^ 
inolybdate  of  ammoma  turned  blue  ;  andit  ended  in  assum-  ^^^eoS  amiuiij 
log  a  meiHllic  aspect  ihrougbout,  even  interiorly;  the  blue  ^^ 
colour  changed  to  a  coppery  red,  and  it  had  aMmitnr  appear- 
ance to  products  I  had  formerly  obtained,  which  every  ihifVg 
indicated  to  be  molybdena  in  the  metallic  state,  or  nearly 
tEetalltc.     The  masi  became  oxtded  anew  on  the  surface: 
but  it  was  more  agglutinated  in  those  places,  where  t|ke  heat 
had  acted  most  strongly. 

Experiments  to  ascertain  the  most  advantati^eous  method 
of  reducing  molyhdena  to  the  metallic  state* 

Exf$*  7  and  S.    By  the  process  just  mentioned  having  oh-  Attempts  to 
tajned  a  mau,  which  tvfuy  thing  led  me  to  suppose  was  in  '^^^^  molyb. 

the 
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residuom  co- 
hered wilti 
cbarcoaJ ; 

a  ftiung  heat* 


fiodoet. 


Attempt  to 
buttons 


tut  merely  ag- 
gJutuuted. 


Expeftment 
Tef)ea»*d  with  a 
strangei  hcaf. 


froduct* 


the  mctaUic  stilts,  before  other  experiments  htid  gi?cn  me  Fur- 

iKer  light  retpecHng  Uf  miture,  I  resolved  to  employ  the  di 
oxjgenizin^  actl'iu  o(  ammonia,  to  obtain  metallic  molyl 
den«*  J  look  six  ounce*  of  Uquifi  molybdate  of  ammonia, 
arid  eVnportited  to  drytiesa.  During  the  evaporation  it 
dilTuied  a  smell  much  re^cmbltng  that  of  vanilla.  The  sairn© 
residuum  was  pressed  tight  into  a  smalt  glass  of  a  convfineoi 
form,  and  covered  with  h  royer  of  charcoal  dtm  j  the  glais  wi 
bedded  in  4and  in  ii  ernrible:  and  this  wn«  set  on  the  6re»  Aflet 
the  ammonia  was  V  w9scli>*'*d  v*jlh  achiiite* 

sttopple,  the  file  u\^^  .  .  .  .,;,,..;..  :iie  crucible  kept  for  half* 
an  boiirin  a  strong;  ted  heatj  ^vhich  melted  the  gla«s.  After  fho 
wliolo  had  *»rown  r 

easily  reductble  t'^  ,     '  ^  ,  '^t^ 

idme  plti««9'to  bldCp  iifiill  a  metallic  histre,  and  -exhibttittg- 
cry^tallioe  lHmirj:c,* '   It  weii^hcd  three  drnehm%* 

To  sec  uhethcr  this  inii^s  would  not  (use  into  a  button  tn  A  ' 
stronger  hertt,  1  pounded  it;  rammed  t|»e  powder,  which  was 
of  a  vitdi't  coloirr  inclinh?*  to  copper  red,  tigln  into  a  cruci» 
ble  lined  wiih  chafcojil;  cmvltcI  it  with  a  finger'©  breadth  of 
chttrcottl  powder;  dosed  the  crucibU*  well;  atul  kept  ii  lor 
half  an  hour  at  a  v\hne  heat  in  a  forge  ffre.     AJ^«r  cooUi 
the  ma¥s  was  a^j^lullnated  in   plnces  where  it  was  most  tx^ 
fed  fo  the  action  of  the  fire;  but  in  the  middle  it  WM  pu! 
vertilent,  and  hud  retained  its  colour. 

Exp$<.  9  and  10.  DesJrou*  of  repeating  the  preceding  fix  pa* 
fiments  with  a  greater  heat,  t  put  some  molyhdate  of  amnv*- 
nia  into  a  Hessinn  crucible.  After  the  ammonia  had  been  • 
expelled  by  a  moderate*  heal,  t  covered  the  mass  with  a  *tra* 
turn  of  charconl,  closed  the  crocible,  iuc reaped  the  firo  to  a 
white  heat,and  kept  the  cryciblc  in  this  state  half  a  hour.  After 
cooling  a  compact  mass  was  foutid  of  a  violet  brown  colour, 
the  lower  part  of  which,  that  was  in  eoniact  with  the  boltoim 
of  the  crucible,  and  bad  conse<juently  experienced  astronetof 
J^ent,  was  toleiably  consistent ;  it  could  tiot  be  reduced  to 
povider  without  difficulty.  Thts  powder  wa^  of  a  violet  co-* 
jtmrp  sjtid  appeared  to  corfsist  of  a  muliilude  of  smj*ll  cry»* 
tdllitic  scales  of  a  mettillic  brilliancy.  The  fissures  ihai  lia- 
vcrscd  the  mass  io  cvuf)  direction  exhibited  on  ihiiir  iides  *• 

great 
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preat  qunntity  of  larger  scalai,  likewise  of  a  violet  colour, 
iind  of  a  very  fine  metallic  lustre.  The  outride  of  the  mass 
wtw  in  grciit  pari  covered  with  scaU'S  also,  but  smaMt^r,  and 
cxhibiti'd  a  very  pretty  chaugenbleness  of  colour,  i  The  tip- 
per part,  which  had  been  in  contact  with  the  charcoal  dust, 
dtspliyt'd  some  reflections  of  an  indigo  blue*  The  outside  of 
the  crucible  was  spotted  wi:h  green  in  several  places* 

Several  circumstances  in  the   precedinc  exptriraent   indi-  Fircapparentl/ 
.11  .  /-  •  ^^*>t  strong 

cate,  that  the  mtis*  uoulJ  have  become  more  soft  and  com-  enough. 

pact,  if  it  had  been    subjected  to  a  more  violent  Hre.     In  Greater  h*at 

Consequence  f  took  a  similar  quantity  of  molybdate  of  am-  «^pIoy«i- 

monia,  and   exposed  it  to  tlie  action  of  the  tnosl  vtulent  6re 

ffjT  an  hour.     After  cooling  1  found  a  raa^s  weighing  fi%e  Retail. 

drachms  in  every  respect  similar  lo  the  preceding;  except 

that  it  appeared  a  little  more  compact,  and  the  fi!»sures  weje 

filled  with  scales,  which  were  more  crystalline  and  in  larger 

quantity.     These  scak'^,  examined  wab  a  lens  in  a  strong 

light,  resembled  pnliabcd  faUe  gold;  as  the  largest  did  when 

viewed  by  the  naked  eye. 

As  the  masses  obtained  in  the  four  preceding  experiments  Reasons  for 
Bad  aspeci^c  gravity  varying  from  4  5  to  S'67  accofiling  to  pJ|^**vJl?"m.!tJ^ 
fheir  diflTcrent  deniilics,  and  this  i^  the  specific  gravity  as- He  molybden»s 
signed  by  mtiny  to  metallic  molybdena ;  as  boiidcs,  on  heat- 
ing them  red  h'>t  in  contact  with  air,  or  with  nitric  acJd,  in 
which  case  oxi^en  giw  isevolved^  they  afforded  molybdic  acid ; 
and  lastly  as  they  had  a  metallic  a^ipect ;  I  wai  induced  to 
consider  them  as  reguli  of  mtilybdtfna,  particularly  as  no  one 
had  ever  yet  bpoken  of  such  an  oxide«     But  siubsequeut  ob-  but  it  wu  ape* 
•ervations  taught  me,  that  ihsse  mns!»cs  were  mol^bdeoa  in  a  *^^^*'*' 
peculiar  state  of  oxidaliofif  and  that  by  the  pryct/^^es  I  had 
hitherto  followed  it  would   be  impos!>ible  fur  me  to   obiam 
molybdena  in  the  metallic  &tate«     U  was  necc&sary  thcrelore» 
that  t  should  attempt  its  reduclion  by  other  muaUM* 

Exps.  Uy  X'ly  and  13.  1  took  four  drachms  of  molybdate  Atttrraptslote 
of  ammonia,  similar  lo  the  two  messes  obtained  in  the  pnt-  ij^J^ui^ft^^Sft 
ceding  experiments;  powdered  it;  niixcd  \t  with  olive  oil,  so  pasu^uli&U. 
as  to  make  a  thick  pup  ;  put  it  into  a  crucible;  and  heated  it 
till  tiie  oil  was  burned.  It  ^as  then  pressed  dowa  ;  covered 
with  a  stratum  of  charcoal  powder,  and  o%'er  ;hi2  a  Uctlc  pow- 
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dcrcd  chalk;  another  crucible  was  put  ovor  it;  the  fire  was 
urged  to  a  strong  white  heat,  and  in  tiiis  state  it  was  kept  for 
an  hour  and  a  quarter.     After  the*  combustion  of  the  oil,  tlie 
mass  was  pulverulent,  of  a  <lcep  blue  colour  approaching  to 
black,  and  in  some  parts  violet:  and  after  it  had  undergone 
the  strong  heat  to  which  it  was  exposed,  it  was  entirely  of  an 
ash  gray,  and  formed  a  mass  of  an  earthy  appearance,  the 
parts  of  which  had  but  little  cohesion ;  the  part  in  contact 
with  the  crucible  scarcely  showed  tlie  slightest  indication  of 
Product dU-     fusion;  and  thrown  into  nitric  acid  it  produced  a  more  con- 
solved  ia  nitnc  ^jj^j^j^l^lg  effervescence,  than  the  products  of  the  preceding 
acid,  and  mu-  ^,         ,     .  ,        -  ,  ^  ,  ..  , 

riatic  added,     experiments.     The  solution  thus  formed  was  at  first  reddish^ 

and  afterward  became  milkwhite.  I  added  concentrated  mu- 
riatic acid,  and  boiled  to  dryness,  without  any  perceptible 
solution  taking  place.  These  circumstances  led  me  to  think, 
that  the  molybdena  was  entirely  reduced,  and  that  nothing 
was  wanting,  but  to  unite  the  particles  into  a  button. 
Attempt  to  To  endeavour  to  form  this  button,  the  mass  obtained  in  the 

"**  *^*  preceding  experiment,  which  weighed  3|  drachms,  was  pressed 

tight  into  a  small  crucible,  and  exposed  anew  for  an  hour 
and   half  to  the  most  violent  forge  fire.     This  heat   was  so 
great,  that  the  whole  of  the  surface  was  vitrified,  and  the  iron 
melted  and  burnt  in  tliree  minutes.     After  cooling,  the  stra- 
tum of  charcoal  powder,  with  whicii  it  had  been  covered, 
was  scarcely  diminished.   The  molybdena  had  almost  cntii-ely 
Sliehtly  acglu-  Preserved  the  same  form  as  before;  it  was  of  an  ash  gray  co- 
tiiiatcd merely,  lour;    its  particles  were  but  slightly  agglutinated;  and   no 
mark  of  fusion  appeared  even  in  the  part  that  adhered  to  the 
sides  of  the  crucible.     Its  weight  was  3}  drachms  as  before. 
Heated  again.       1  took  the  same  mass  a  third   time,  powdered  it  with  six 
grains  of  charcoal,  and  exposed  it  again  for  an  hour  and  half 
to  a  forge  fire,  which  I  endeavoured  to  urge  as  tar  as  possi- 
Agglutinated    hlc.     After  cooling,  the  mass  had  the  same  ash  gray  colour  as 
niore  strongly,  before;  on  turning  the  crucible  upside  down  it  fell  out  with- 
out breaking;  and  it  had  a  slight  degree  of  consistency,  yet 
notwithstanding  it  was  friable  between  the  fingers,  and  easy 
to  pulverize.     No  mark  of  fusion  could  be  discovered  in  the 
inside  of  the  crucible;  bgt  the  mass  had  lost  six  grains  of 

w^      .     ^        weight,  from  part  of  it  adhering  to  the  sides.     The  mass  be- 
Eagerly  ab-  ^     »  i  o 

"     ^  ins 
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ing  thrown  into  water,  this  fluid  entered  its  interstices  with  »orbed 
uviilitv* 

Bjcps.  U  and  15.  To  know  whether  the  molybtlic  acirl  Mf>lybdic  acid 
w<*re  CHpiible  uf  being  reduced  by  the  actiovt  o(  tire  atune,  *tron7^li«t*» 
without  being  mixeii  willi  any  CArbonticutjus  muttiM*,  I  inuk  imbrddcd^io^ 
a  piece  of  the  4ind<  which  had  been  molted,  and  weighed  da 
grains.  This  I  placed  in  ibc  midst  of  charcoal  powder  in  a 
cmcible,  and  exptjscd  it  for  au  hour  and  hdf  \o  the  s^ame  de- 
gree of  heiit  as  in  the  pieceding  espeiiiuent,  Tho  result. w^ii 
a.  tumid  muss,  which  had  nut  niiy  more  consf!jli  ncy  (ban  that 
f»f  experiments  12  and  13.  It  was  like  that  ed  an  mix  grjiy 
colour,  and  bad  lost  cioUiecQ  grains  of  '\\j^  wcigbi,  ar  in  the 
proportion  of  :Vi7  3  per  cent.  In  nitric  aci<l  it  comported 
itbclf  in  the  si»mc  mimner  a^^  the  masses  obtumcd  in  the  pr«* 
ceding  eKpcriments.  Two  hundred  and  ftevcnty  grains  of 
the  matter  obtained  from  the  molybdate  of  ammonia  roasted 
in  experiments  9  and  10,  being  trcatt^d  in  the  same  manner, 
and  kept  a  quarter  of  an  hour  at  a  white  heat,  gave  a  similar 
product  to  ihat  oi  experiments  VI  and  13.  They  had  loxt 
78  grains*  or  28* Sy  per  ccnL 

Jn  a  second  trial  26\  ^rainf  of  the  violet  brown  oxide,  Attempt  to  re* 
having  been  kept  only  hitlf  an  haur  at  a  modemtely  strong  brown  oxMe** 
red  heat,  the  result  was  a  mass  but  imperfectly  reiluced.  The 
interior  was  no  way  changed;  the  surface  only  was  gray.  Re- 
placed in  the  lire,  and  kept  nt  a  white  heat  for  hulf  an  hour» 
it  was  entirely  reduced,  and  lr>8t  74-  grains,  amounting  to  5803 
per  cent.  Hence  it  follows,  that  the  sub'^tance  obtained  from 
the  molybdate  of  ammonia  is  v.  iv  bir  from  being  in  the 
metallic  s^tato. 

These  experiments  show,   that   oxjgen   may  be  separated  Oyi^t»n*epai*- 

from  molybdena  bv  the  action  of  fire  ultme  when  in  contact  l*^L!^II?:r!!L 
J  -^  ly  Wen*  lO  con* 

wilh  charcoal.     They  prove,  that  the  reduction  of  the  oxide  ^ci  with  ctjitf 
and  of  the  acid  of  molybdena  may  be  ejected  without  great  T*  e^    ** 
difficulty.     It  R-mains  to  be  seen,  whether  this  reduction  can 
be  effected  with  lurger  quaittitics,  and  whether  Uiq  inolybdena 
cannot  be  rjbloined  in  a  button, 

/ij/xv.  It)  and   \J,     1  took  ten  drachms  of  molybdatf*  of  Molybdate  of 
ammonia;  put  them  into  a  glass  which  I  placed  in  a  cruci- *^[*J^*'*"**'*^*' 
ble,  and  exposed  to  a  red  heat  for  half  an  hour;  and  obtained  |i^J\,fy^n 
K  2  a  mass 
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aside  bedded    a  mass  of  violet  brown  oxide  weighing  one  ounce.     This  mass 
in  chtrcoal ;     j  pj^^.^^  jn  ^  crucible,  surrounded  it  with  powdered  charcoal, 
and  exposed  it  for  an  hour  to  the  most  violent  forge  fire, 
imd  reduced     The  result  was  a  metallic  mass,  the  different  parts  of  which 
Krfefir^         ^^^  non  or  less  frothy,  and  more  or  less  tenacious,  but  tha 
tenacity  was  in  no  place  such,  but  it  might  be  beaten  to  pow- 
der.    The  exterior  part  was  of  an  ash  gray ;  in  the  interior, 
and  even  at  the  surface  where  cavities  and  depressions  were 
formed,  it  had  a  truly  metallic  lustre,  and  was  of  a  silver 
blue  colour.     The  parts  that  had  this  lustre  being  pressed 
upon  and  beaten  in  a  porcelain  mortar  were  extended  a  lit* 
,        tie  under  the  pestle,  and  this  increased  their  brilliancy;  but 
on  continuing  it  they  were  reduced  to  a  gray  powder.     Their 
hardness  before  trituration  was  greater  than  that  of  silver  of 
nine  pennyweights  (0*75),  since  they  scratched  it. 
AtterapttoQb-      In  order  to  obtain  this  matter  in  small  melted  parts«  I 
bules! ^'^  *  **"   po^'^'Jc^  s^^  drachms,  which  I  pressed  as  strongly  as  possible 
into  a  cracible  lined  with  charcoal,  and  exposed  to  the  most 
violent  forge  fire  for  an  hour  and  half.   After  cooling  I  found, 
that  the  muss  wasagglutinuted,iind  reduced  in  bulk  one  fourth. 
I  could  not  get  it  out  \^ithout  breaking  the  crucible.     Those 
parts  which  had  been  in  contact  with  the  button  and  sides 
had  considerable  tenacity,  but  it  was  not  the  same  with  the 
Agglutinated,  surface.     However,  it  could  not  be  said  to  have  been  actu- 
Ul*  fu««?***'    ^^^^  ^^^^^  "*  ^^y  place,  its  parts  being  merely  agglutinated  by 
a  commencement  of  fusion.     Every  where  it  exhibited  a  large 
quantity  of  scales,  which  were  of  a  silvery  white  and  a  metal- 
lic lustre.     Bruised  on  glass  or  porcelain,  they  acquired  a 
taiedium  lustre  between  that  of  tin  and  that  of  silver;  but 
A  frw  small     this  disappeared  in  twelve  or  fifteen  minutes.     At  the  bottom 
bottom^t^t  ^  ^^  ^^®  crucible  appeared  a  few  grains  of  molybdcna,  of  the 
had  been  size  of  a  pin's  head,  which  had  evidently  been  fluid.     They 

"*    *  were, all  over  of  a  metallic  lustre,  and  silvery  white,  like  the 

scales  already  mentiotied.  The  lower  part  of  the  mass  of 
metallic  molybdena,  when  beaten  with  a  porcelain  pestle,  as- 
sumed the  same  lustre*. 

Notwith- 

•  Rupreclit  app*»ars  to  havr  ohsivvod  soinctliing  similar.    He  says,  that 
in  eudeavourirg  to  reduce  molybd»:iu  he  obraincl  voriifl  small  metallic 

gia'.ns 
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NotwitHstanding  ihi*  molybtlena  here  possessed  nil  the  pro- 
jiertics,  fbat  clianictcn«c  mctal«,  lustre^  comparujos*,  and 
even  nialleabilily,  though  in  a  slight  degree,  I  could  not  ob* 
fain  a  well  fused  mcUliic  button  by  exposing  afresh  to  tha 
mo«t  violent  lorge  fire  for  tno  hours  a  piece  of  tlie  mass  al- 
ready obeained,  that  weighed  foriy  grains,  A  trial  I  after-  Mo«t  fuccesi* 
ward  made  with  two  ounces  of  brown  oxide  was  attended  i-JJ^^*^"*^*  ** 
with  better  success,  thun  any  1  had  yet  obtained.  I  exposed 
this  oxide  to  the  most  violent  fire>  well  kept  up»  but  for  one 
hour  only:  and  though  the  whole  mass  was  not  fused  into  A 
button,  yet  in  some  parts  appeared  pieces  of  one  or  two 
drachms,  almost  entirely  fused,  having  a  spherical  surface,  a 
white  metallic  lustre,  and  a  much  greater  consistency  than 
any  mass  I  had  yet  obtainetl.  On  rubbing  these  metallic 
parts  against  a  very  smooth  piece  of  porcelain,  they  assumiad 
a  lustre,  which  it  would  have  been  difHcult  to  distinguish 
from  that  u(  silver.  I  must  observe  too,  that  this  lustre  re- 
mained for  several  days;  while  in  my  other  trials  it  did  not 
continue  an  hour,  probably  owing  to  the  moisture  of  the  air, 

Frnra  tlie  cxperimvnis  hitherto  related  we  may  infer:  General coiw 

'  lit.  That  heat,  in  dccompo'-ing  the  molybdatc  of  ammonia,  *^^" 
causes  the  acid,  in  consequence  of  the  disoxigenizii^  action 
of  the  ammonia,  to  pass  to  a  slighter  degree  of  oxidation, 
and  gives  rise  to  a  peculiar  oxide,  some  of  the  external  cha- 
racters of  which  have  been  noticed  in  the  account  of  the 
lllh,  ICth,and  13th  experiments. 

Sdly,  That  the  oxide  and  acid  of  molybdena  are  com- 
pletely reducible  by  ihe  simple  action  of  fire,  when  they  are 
placed  in  the  midst  of  powdered  cbarcoal|  and  that  the  metal 
then  appears  of  an  ash  gray  colour  :  but  tbat^  this  metal  being 


fratas,  the  levt  of  which  had  the  uppeaiaoce  of  silvery  &d«|  that  the 
tides  of  the  crocible  had  a  coating  of  the  same  colour.  He  did  not  vea- 
tor«toiSMrt  howrver,  tliat  these  grains  were  entirely  meullic;  for  he 
obaerved  others  which  were  cither  of  a  whitish  grsj,  reddUb,  or  btueiah. 
The  following  part  ol  this  essaf,  and  what  has  silreadj  been  said,  will 
ihow,  ihat  these  coloured  grains  belong  to  the  oxide,  which  ha.i  been 
mentioned.  Hielm,  observing  that  molybdeoa  rendered  the  colour  of 
other  metats  lighter,  inferred,  that  its  own  colour  wai  white.  This  infer- 
^ice  b  confirmed  by  my  Dcperiinmita. 

dif5cuU 
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difficult  to  fuse,  the  most  violent  fire  must  be  cmplo3-ed,  to 
obtain  a  more  compact  metallic  button.  The  experiments 
related  put  the  possibility  of  this  out  of  doubt. 

IV.     Determination  of  ifte  specific  gravity  of  molt/bdena. 

Specific  crtTltf  From  the  property,  which  the  masses  of  molybdcna  I 
or  molybdeiia«oi)tnined  in  the  metallic  state  possessed,  of  imbibing  the  wa- 
ter in  which  they  are  immersed,  it  i«  dilFicult  to  ascertain 
their  specific  gravity  with  accuracy.  In  the  three  triaU  I 
made,  I  suspended  the  masses  by  a  hair  to  one  of  the  arms  of 
a  very  nice  pair  of  scales ;  and  in  order  to  expel  the  air  as 
much  as  possible,  I  boiled  them  for  a  quarter  of  an  hour  in 
distilled  water.  I  afterward  weighed  them  at  tlie^common 
temperature. 
About  8-611.  The  first  trial  gave  a  specific  gravity  of  8*636  ;  the  second 
of  8*490;  and  the  third  8*615:  we  shall  not  be  far  from  the 
truth  therefore;  if  we  take  the  mean  term  of  8*6ll.  It  is 
true  the  result  differs  much  from  that  given  by  some  authors, 
who  fix  the  specific  gravity  at  4*5,  or  at  6*5.  Hiclm  givei 
7*5  for  tlie  maximum :  but  it  is  probable,  that  the  masses, 
with  which  these  were  determined,  were  not  pure,  or  were 
ftiU  of  blebs,  which  occasioned  the  specific  gravity  to  appear 
less  than  it  really  is  to  Hielm,  Ruprecht,  and  Heidinger. 

y.    peterminaiion  of  the  proportion  of  oxigen  to  metal  in 
the  molybdic  acid. 

Experiment  to      Exp.  18.     The  knowledge  of  the  quantity  of  metal  con- 

iKeriain  pro-   tj^jncd  in  the  native  sulphuret  of  molybdcna  affords  a  conve* 

poru(»n  or  0x1-  ,       ^  •   •         i-  • 

gen  in  molyb-  nicnt  mode  of  ascertaining  this  proportion,     lor  this  pur- 

dicacid.  p^gg  j  jqq^  ^  hundred  grains  of  select  scales  of  molybdena, 

put  them  into  a  small  retort  with  acid  as  before,  and  distilled 
to  dryness.  Toward  the  end  of  the  operation  sulphuric  acid 
was  extricated  in  gray  and  heavy  vapours.  To  expel  this  acid 
etitirely,  I  broke  the  retort  cautiously  ;  put  the  pieces  into  a 
email  glass,  which  was  placed  on  a  sand  bath  in  a  crucible; 
dnd  kept  them  in  a  red  heat  for  half  an  hour.  The  whole  of 
tlie  sulphuric  acid  was  thus  volatilized,  and  the  molybdic 
acid  was  left  pure  in  the  form  of  small  crystals  of  a  yellow- 
ish white  colour  inclining  to  gray.  This  residuum  weighed 
'■  ninety 
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fiiMOty  grains.  The  pieces  nf  glass  having  been  wt'ighetl,  they 
were  carefully  washed,  and  weighed  again  ;  when  they  were 
found  to  have  bst  a  grain.  Thus  the  hundred  grsiins  of  sul- 
pha ret  of  molybdena  had  yielded  ninety -one  grains  of  mo^ 
lybdjc  acid  :  and,  if  wc  admit  as  above  sixty  parts  of  metal 
in  the  sulphurct,  the  proparlion  of  metal  to  oxigen  will  be  as 
sixty  to  thirty-one,  or  ns  100  i*>  5 1 '67;  cousequenlly  100 
parts  of  acid  contain  34'Of)  of  oxigen, 

E,vp.  19.  Desviroys  of  making  a  counter  trial,  I  took  some  Another  exp^ 
of  the  substance  obtained  in  decomposing  molybdaie  of  am- 
monia by  hi^ati  which  at  that  lime  I  coui^idered  as  molyb* 
dena  in  the  metallic  state,  and  endeavoured  to  oxigeni^c  it* 
Having  poured  on  it  nitric  acid  of  the  spec,  grav.  of  1*22,  a 
brisk  effervescence  immediately  took  place,  which  continued 
for  som^  timo,  witnout  requiring  the  aid  of  heat :  but  as  I 
was  drying  the  oxigcnizcd  ma*s,  it  was  suddenly  thrown  out 
of  the  vc!i$el|  occasioning  a  loss,  that  prevented  me  from  gi>- 
ing  on  with  the  trlnl. 

1  thtn  repeated  the  operation,  employing  a  very  tall  glass  Thii  repeated* 
to  contain  tlie  oxigcuixcd  mass,  while  I  dried  and  melted  it; 
A  hundred  grains,  treated  with  ten  drachms  of  nitric  acid, 
produced  a  nidiatcd  mass,  that  weighed  exactly  a  hundred 
and  nine  grains  j  ami,  if  we  add  one  grain  for  what  may  have 
remained  adhering  to  the  vessels  employed,  we  shdtl  have  110 
grains  of  acid  from  100  oi  Ihc  metallic  substance. 

This  result  differed  so  tu'dely  from  the  preceding  as  to  con-  The  substance 

vincc  me,  either  that  the  substance  I  had  taken  for  molyb- °^?'"*^,^y**• 

,,  ,  pelling  theam- 

dena  in  the  metallic  state  was  not  actuutly  $:o,  or  that  I  had  m on li  from  the 

made  some  mistake  in  determining  the  nunntity  of  sulphur  ^^^y^!*^^*^*** 
coaiaincd,  and  the  quantity  of  oxrgcn  absorbed,  by  the  na- 
tive sulphurct  of  molybdena.     1  resolved  therefore  to  repeat 
my  experiments. 

1  have  already  given  tije  result  of  the  second  experiment  I  Expertmciit' 
made  to  find  the  quantiry  of  sulphur  contained  in  the  native  ^^^*^  ^^^  ^^^' 
sulphurel.     What  1  did  to  verity  the  j>roporl»on  ot  oxigen  to  fybdena* ' 
metal  in  the  formation  of  ihc  acid  consisted  in  taking  a  hun- 
dred grains  of  native  sulphuret  of  molybdena^  which  I  pul 
into  a  mixture  of  one  ounce  of  muriatic  acid  and    three 
Dunces  of  nitric  acid;  and^  in  order  to  prevent  iob&  from  any 

bdng 
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being  thrown  out,  I  cooducted  the  oxi^eoation  in  a  tail  vetf^ 
sely  which  I  placed  first  on  buih),  and  at'terwarrl  in  a  cruci- 
ble, tlie  tidea  aud  bottom  of  which  were  coated  with  chalk. 
.By  this  pro<^aa  I  obtaiaed  ninety  grains  of  niolybdic  acid, 
which  indicate  fifty  parts  of  oxigcu  to  h  hundred  of  uietal; 
to  that  iOO  partb  of  molybdic  acid  would  consist  of  66  67 
metal  and  33*33  oxigen. 

The  regulus  of  inolybdena,  which  I  had  obtained  in  my 
preceding  experiuients,  afforded  uie  another  nieau  of  verify- 
ing the  results. 
Ispcrimentbf  ExpMO,  A  hundred  grainsof  the  metallic  molybdena  of  expe^ 
•c*^*^.'"*  J^*  riment]3  were  reduced  to  verj'  tine  powder,  put  into  a  porce- 
lain capsule,  and  thiiteen  drachms  of  pure  iiitncacid  added. 
An  extraordinary  etiiervesceuce  took  pluce,  aud  a  great  deal 
.  of  nitrous  gas  was  evolved.  On  tvupoiating,  the  matter, 
which  was  at  first  of  a  brownish  yellow,  passed  gradually 
to  a  whitisl)  yellow.  In  drying  it  became  orange,  and  even 
blue  in  those  places  where  the  heat  was  the  strongest.  Af- 
ter it  was  well  dried,  aud  collected  together,  it  was  fused  in 
•  glass;  and  its  weight  was  found  to  be  increasd  thirty- 
four  grains,  which  indicates  25*37  part>  of  oxigen  in  100  of 
molybdic  acid.  It  was  thoroughly  crystalline,  and  formed 
crystals  of  a  silver  white  inclining  to  gray. 

Varlttion  in         The  chMge  of  colour  just  mentioned,  which  has  not  been 

tiie  proportion  ^marked  before,  indicated  a  variation  in  the  proportion  of 

of  ozigea  mdi-  _  '     *^ 

ctttd.  oxigen  to  metal.     It  appeared  to  me  probable,  that  a  por- 

WasitoiHnf  tion,   though    small,   of  the  charcoal,    which    had    been 
tociurcoAl.     mingled  with  the  molybdena  to  promote  its  reduction,  had 
combined  with  it,  produced  the  phenomena  observed  during 
the  oxigenatiouy  and  changed  the  proportion  of  the  oxigen 
to  the  metal. 
T^tttemptf       Exp.  21.     To  verify  this  suspicion,  I  thought  it  necessary 
fru^ltod''^  to  repeat  the  trial,  employing  molybdena  that  I  had  reduced 
by  simply  placing  the  mass  to  be  reduced  in  the  midst  of 
powdered  charcoal,  without  having  triturated  and  mixed 
them  together.      The  experiment  failed  twice.     The  first 
time  the  efTervescence  and  swelling  up  on  pouring  the  nitric 
acid  00  it  were  so  great,  that  the  matter  ran  over  the  sides  of 
the  vessel:  and  the  second^  though  the  acid  had  been  di- 
luted. 


fated,  explosions  took  place,  by  which  some  of  the  inolyb«- 
dk  acid  was  thrown  about* 

To  prevent  these  aecidei»ts,  I  made  the  triaJ  a^in  mtride-  A  fhiii 
tnouthed  capbute».  \  took  n  houdred  g'rains  of  powdered 
metal,  and  poured  on  it  au  ounce  of  mtric  acid  diluted  with 
half  an  ounce  of  water.  In  a  few  minutes  a  very  powerful 
miction  took  place,  and  the  liquor  biecume  of  a  yellowish  red 
inclining  to  brown.  The  whole  of  the  metal  not  bein^  di%- 
Bolved,  when  no  more  gatwiif  ctolved  i  added  half  an  ounce 
f>f  acid,  and  placed  the  elation  on  a  sand  bath.  The  whole 
was  now  di^olved,  but  the  liqnor  remained  of  a  yellowiidi  i 

red  inclining  to  brown  as  before,  only  a  reddish  white  pow* 
der  appeared  swimming  in  it.  1  evaporated  the  niiicture  to 
dr}'nes4,  stirrins^  it  constantly.  The  residuum  had  a  red 
copper  colour,  mixed  with  a  great  deal  of  white;  on  continu- 
ing the  heat  the  burface  acquired  a  jj^myi^h  blue,  the  edges 
a  brown  red,  and  in  some  parts  an  onmj^e  yellow. 

Thua  it  was  evident,  that  the  difference  of  colour  exhi*  5lir>wt4  iha? 
bited  by  the  oxi^enized  molybdena  wus  not  occasioned  by  *^*'***'***'*"  , 
charcoal  mixed  with  it,   but  ml^ht  be  ascribed  todiflerent  Uiit. 
deforces  of  oxidation  of  the  metal-     It  is  .surprising,  that  the  Yh^  sulphuret 
molybdena  shouid  bet*ome  oxigenizcd  so  impcrfectlv  in  this  nioreca«ilf 
manner;  while  its  oxigeuauon  is  accompinned  much  "n^re  the  meuU 
speedily  and  completely,  when  pulphuret  of  n|plybdeua  is 
employed.    To  prodoce  a  perfect  oxi^mi^ation,  I  poured 
bulf  an  ounce  of  nitric  acid  ou  the  dry  mat-f-^,  aud  heated  it^ 
Finding  no  perceptible  change  take  plwce,   I  added  two 
drachms  of  pure  muriatic  acid,  which  expedited  the  effect* 
the  mass  became  more  and  more  compact  and  lighter  co- 
loured* and  at  length  was  white.     Being  dried  and  cnrefullj 
collected,  it  was  kept  at  a  n^d  heat  in  a  ^la*s  capsule  for  a 
quarter  of  &n  hour,  kfk  to  cool»  and  weighed.     Its  weight 
was  now  145  grains,  to  which  must  be  added  three  for  what 
adhered  to  the  sides  of  the  capsule,  so  that  in  thi<i  experi- 

Imeut  a  hundred  i^rains  of  molybdena  hud  absorbed  48  grains 
of  oxi^en*     la  100  parts  of  acid  therefore  there  are  32*43 
of  oxi^^eu. 
This  experiment  then  gives  nrresult  differing  little  from  Eicp,  14rs» 
those  obtained  in  the  14lh  and  l»th,     1  repeated  the  first  P***^ 
once  more.     Taking  a  piece  of  fused  molybdic  actd,  that 
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weighed  100  f^nt,  I  put  it  into  a  crucible  in  the  midst  of 

powdered  charcoal,  and  exposed  it  for  an  hour  to  the  mort 
*         violent  for^  fire.     The  gray  mass  I  obtained  weighed  ex* 

actly  32  grains  less  than  the  aoid  employed. 
MolyMic  arid      Thut  we  may  admit,  without  beinp^  far  from  the  truth, 
67- W  me^r  **^  *  hundred  parts  pf  metallic  molybdena  absorb  forty- 
and  32-5  of      nine  or  fifty  parts  of  oxigen,  when  this  metal  passes  to  the 
oxigea.  ^^^^  state,  and  that  consequently  a  hundred  parts  of  molyb- 

dic  acid  contain  thirty-two  or  thirty-three  of  oxi^en. 
This  confirm^       These  experiments  on  molybdena  in  the  metallic  state, 
Irf^r^surhu**"^  on  molybdic  acid,  confirm  the  proportions  1  have  as-r 
fct*  ^ig"!^  to  the  constitueot  parts  of  the  native  sulphuret  o( 

ipolybdena. 

^To  be  continued. J 


XI. 

Construction  of  a  Curb  affording  a  Compensation  for  the 
Effects  of  Heat  and  Cold  in  Time-pieces.  By  Mr.  Wil- 
liam Hardy,  No.  29,  Cold-batfi  Square. 

romprT<<Kition  X  N  PI.  I|^  fig.  2,  the  circles  A  B  denote  an  expansion 
*^     ***^**       bar,  composed  externally  of  brass  and  internally  of  steel; 
io  consequence  of  which  its  curvature  will  be  diminished  by 
Manner  in       heat,  and  increased  by  cold.     The  end  A  is  fixed,  and  the 
which  it  acts,   ^gst  of  the  bar  is  at  liberty,  whence  the  extremity  B  will  be 
affected  by  a  motion  from  temperature,  which  will  carry  the 
pin  F  (between  which  and  G  the  spring  D  E  passes)  a  lit- 
tle onwards  when  the  temperature  rises,  and  a  little  back-k 
words  when  it  falls.     But  F  will  be  scarcely  at  all  affected 
in  the  direction  of  the  radius,  because  the  two  semicircular 
parts  of  the  bar  counteract  each  other.     C  G  is  an  arm  of 
brass  fixed  to  the  expansion  bar,  in  the  middle  of  its  length. 
It  carries  a  pin  G  opposite  to  F ;  and  as  C  is  thrown  inwards 
by  increase  of  temperature  through  a  space,  amounting  to 
the  whole  change  to  which  the  diameter  of  the  curved  ex- 
pansion bar  is  liable,  G  will  be  carried  towards  F,  and  will 
The  balance     allow  the  spring  less  play;  and  by  that  means  add  to  iu 

stiffness^ 
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sliflToess,  when  its  elastic  force  is  diriiiiii>»bed  by  the  weather:  ^prmg  will 

ao4  the  contrary  eftect  will  take  place  when  the  spring  be-  jJiij^t^^i^Jr. 

comes  more  rigid  by  coM, 

An  adjustment  for  ttMnjiemture  has  been  applied  in  chro-  A  former  ad- 

iiometerb  several  viurw  aifti,  bv  means  of  a  pair  of  tones,  q,.  justmeat  w  a 
^  >^         .'  I  o  similar  pnnci* 

double  expansion  bar,  of  the  same  nature  as  if  the  spnng  pie, 

ivere  to  pass  throw i;h  the  variabie  notch  A  B  in  the  present 
fi«fure.  WhethtT  Mr.  Hardy'**  contrivance  will  atibrd  supe- 
rior advntitfl;>:es  in  its  eHect,  or  in  the  convenience  of  dis* 
pofiin^  the  parts,  muiit  be  referred »  like  all  things  of  tl>ii 
nature,  to  triaK 

W*  N. 


b 


XIL 

0/ the  Yetiite,  a  new  MineruiSubslmice:  by  Mr.  LF  LrEVQEi 
Member  of  the  InslUtUty  Counselkr  of  31meSf  ^'c** 


w. 


HEN  I  wiks  sent  to  the  i&le  of  Elba  five  years  ago  as 
comrnib.mry  of  the  govern meut,  1  thought  I  might  avail  my- 
self of  the  opportnTUty,  to  study  and  make  known  the  mi' 
neralo;^  of  a  country  av  inXere^jting  to  the  naturalist.  The 
butiinebi*  of  my  office,  however,  having  occ u pi e<^ nearly  the 
whole  time  1  spent  in  that  ibland,  did  not  allow  me  to  cany 
this  de^ipi  into  execution  :  but  my  journey  will  not  have 
proved  alto^^ether  fruitless  to  the  science  of  nniieralogy ;  for, 
beside  the  niitieml  that  forms  the  subject  of  the  present  pa-  MineraU  from 
per,  )  liare  brought  with  me  &oroe  otheis^  that  may  prove  *!"^' '*1*^  **^ 
interesting  to  the  mineralogist.     Such  are 

l»  A  green  substance,  that  ha^  some  resemblance  to  act*-  AnewmirwraU 
npte,  and  a  con!»iderable  analogy  to  that  which  I  am  about 
Co  describe/ 

2,  Trans [jarcnt  white  emeralds,  some  of  which  are  three  whfic  one- 
centimetres  [I'lS  inch]  Umg.  f-ild*. 

3,  BU^ck,  yellow,  and  roBC-coloured  toiinnarms.  Toyrmalim* 
4»  llosC'CoIoured  and  white  lepidolite,  lamellar  and  com-  LepidoUt*. 


*  ^AUrnal  fin  Mines,  No  ?1,  p.  65.    Extracted  from  «  paper  retd  ut* 
Ctie  meeting  of  the  Ifistituu*,  Uccembcr  the  39tt],  1806^ 

n-  -   ■  5.  A 
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TorphfTj. 


Diallage. 
Resinite, 

Fetid  quartz, 


Tcoite. 

Sp«c.  graT. 
ITardness. 

PrimitiTeforin, 

Colour. 
Surface. 


Fracture. 


Nonelectric. 

Magnetic 
when  heated. 

Spontaneously 
decoropused. 


5.  A  porphyrj  with  base  of  white  compact  feldspar*  and 
containing  black  globular  nodules,  which  appear  to  me  to  be 
a  mixture  of  amphibole  and  feldspar. 

6.  Green  and  metalloid  diallage. 

7.  Resinite  quartz  similar  to  that  of  Musinet  in  Pied- 
mont. 

8.  Fetid  pseudomorphons  quartz,  &c. 

In  some  future  papers  I  shall  mention  what  I  have  noticed, 
that  is  peculiar,  either  in  the  characters  or  situations  of  these : 
but  I  shall  confine  myself  for  the  present  to  that,  which  I 
now  lay  before  the  class,  and  to  which  I  have  given  the  name 
of  yMitet  from  of  one  of  the  most  memorable  events  of  the 
age,  the  battle  of  Jena. 

Its  physical  characters. 

This  mineral  weighs  nearly  four  times  as  much  as  distilled 
water  (3-825,  3-974,  3-985,  4-06l). 

Its  hardness  is  a  little  inferior  to  tliat  of  the  adularia  feld- 
spar, by  which  it  is  scratched;  but  it  scratches  glass  strongly, 
and  gives  a  few  sparks  with  steel. 

The  mechanical  division  leads,  as  will  be  more  particularly 
described  presently,  to  a  rhomboidal  prism  of  lid"  and  67*» 
which  may  be  subdivided  parallel  to  the  shorter  diagonals  of 
Its  bases.     • 

The  yenite  is  opake,  and  of  a  black  colour  inclining  some* 
times  to  brown.    Its  povider  is  of  the  same  hue# 

The  surface  of  the  crystals,  when  they  are  very  black,  is 
shining.  (Those  varieties  represented  PL  IV,  figs.  5  and  6, 
have  commonly  a  dull  and  brownish  surface.)  The  lateral 
faces  of  the  prisms  are  streited  lengthwise :  the  iacets  O  of 
the  summit  are  smooth  and  very  shining. 

The  fracture  is  unequal,  and  of  a  greasy  lustre  (nearly 
like  that  of  phosphate  of  manganese). 

It  is  nbt  electric,  either  by  heat  or  friction. 

Heated  to  redness  in  the  flame  of  a  wax  candle  merely,  it 
becomes  weakly  attmctable  by  the  magnet. 

£xposed  to  the  action  of  the  air  it  is  decomposed,  and 
covered  with  an  earthy  yellow  and  brown  crust,  perfectly  u- 
milar  to  the  ochres,  or  oxides  of  iron  mingled  with  earths, 
which  are  found  native, 

Gamttrital 
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Geometrical  characters  *• 
Cleaviug  exhibits  indications  of  himlnse  parallel  to  the  Mfch?nic«il 
sides  of  a  prism  with  a  rhombic  ba^ts  the  angles  of  i\hich  ^^'^^'^a. 
are   112°  3?' 9"  and  67°  22'  5V\     Kather  more  evident  in- 
dications are  found  of  a  division  according  to  the  shorter 
diagonal  of  the  rhombs*     This  section  is  pointed  out  on 
the  crystals  by  the  strioe  at  the  summit.     The  bases  present 
no  section :  their  fracture  00  the  contrary  is  uneven  conchol- 

The  primitive  form,  PL  IV,  fig^.  3,  is  a  right  prism,  with  a  Pnroirivefotni* 
rhomboidal  base,  the  diagonals  of  which  are  to  each  other  as 
-2  to  3»     From  the  theory  of  decrerneuts  its  height  is  to  the 
shorter  diagonal  as  4  to  ^^7, 

The  crj-stals  have  fivii  varieties  with  respect  to  figure.  Fijfuretof  its 

Var.  I.  Fig.  4  is  the  primitive  form  eionguted,  and  terrain  *^^>*^'' 
laated  by  a  pyramid  with  four  faces  rising  from  its  edges* 
The  angle  of  incidence  between  M  and  O  is  1 JS"  ^i9'  5^"  ; 
that  between  O  and  O,  i3ff  36'  49 ';  and  that  betweeo  O 
and  its  reverse  117"^  38  8". 

Var.  2,  Fig-  5  is  a  tetraedral  prjsm»  nearly  rectangular, 
terminated  by  a  double  bevll«  obtuse,  and  placed  on  the 
obtuse  angles.  The  angle  of  iucidence  between  S  and  S 
h  83**  16'  4 ' ;  that  between  U  and  its  opposite  face  113* 

2  r. 

Var.  3.  Fig*  6  is  the  preceding  form  with  a  double  trun- 
cature  at  each  acute  angle  of  the  bevil.  The  angle  of  inci* 
dence  between  O  and  R  is  159*  4«  24"< 

Var.  4*  Fig.  7  is  an  octuedral  priism  terminated  by  aa 
obtuse  octaedral  sunimit,  four  of  the  faces  of  which  are  at 
the  angles  of  the  prism,  and  four  on  the  edges.  The  angle 
of  tneidence  between  X  and  tlie  edge  Z  is  I31°^i»r37^ 

Var,  5.  Fig.  8  exhibits  the  preceditig  variety  %vith  this  dif- 
ference, that  it  has  at  the  summit  a  facet  pamllel  to  the  base 
of  the  primitive  form.  Tlie  au^le  of  UKidence  between  F 
and  K  is  laCTai  43';  and  that  between  P  and  O,  141'' 
^V  I'. 

•  Thcie  characters  were  a5cert:iined  by  Mt.  Cordier,  <mgineer  of 
miaes,  who  wai  so  oUUgiQi^  at  to  uiidetukc  the  ejuniiiiation  of  ttie 
cryfUiUne  fc^nns,  ^i'hicU  he  c^lcuUtcd  accs#j4inf  Id  iLe  mAhoSoU  our 

At 
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At  first  view  this  mineral  seeros  to  approach  the  epidote 
inform:  but  in  the  first  place  the  rp;;iilarity  of  the  faces 
forms  an  objection  ;  and  in  the  second,  tlie  measure  of  the 
angles,  and  the  laws  of  decrement,  totally  contradict  this 
apparent  ana1o;;;y.  No  other  mineral  substance  has  any  si- 
milarity with  this  new  species,  at  (east  as  far  as  respects 
form. 

Chemical  characters* 

Chemical  cliaJ  The  yeiiite  simply  calcined  becomes  attractable  by  the 
man^net,  pusses  from  black  to  a  very  dark  reddish  brown, 
and  loses  alxjut  two  per  cent  of  its  weight. 

It  rradily  fuses  before  the  blowpipe,  without  any  sensible 
ebullition;  and  yields  an  opake,  black  button,  very  readily 
attracted  by  the  magnet,  but  without  polarity,  dull,  audi  ex- 
hibiting a  metallic  aspect.  With  glass  of  borax  it  dissolves 
with  a  short  eiVcrvescence.  On  continuing  the  fire  an  ena- 
mel is  obtained,  that  appears  black  :  if  a  larger  quantity  of 
borax  be  added,  we  have  a  transparent  glas« ,  of  a  yellow- 
ish green  colour,  without  any  indication  of  a  •«  ••tallic  but- 
ton, or  rckiiduuni;  which  proves,  that  the  who.e  has  been 
dis«4olved. 

It  is  attackeil  b}"  the  sulphuric,  nitric,  and  muriatic  acids. 
The  last  disfsolves  it  most  readily :  the  silex  remains  at  the 
bottom,  and  the  solution  acquires  a  fine  yellow  colour,  with  a 
slight  tinge  of  green. 

jiinah/m» 

It  has  been  analysed  by  Messrs.  Vauquelin  and  Descotils, 
and  a  hundred  parts  gave 

Descotils,  Vauquelin. 

4 ^ « 

Silex 28     29   30 

Lime** I'iJ      12 12*5 

Oxide  of  iron   .*.•••  55)  . .   *c7  c-*.- 

Oxide  of  manganese*  •     3  $  '  ** 

Alumine   0*() 

Loss  •  • 1  "4 2 

100,  lUO.  100. 

This 


Component 

pails. 
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f  This  agreement  bclweifn  the  results  obtajaed  by  these  twd 
•ak'tlful  ch<fiiiists,  who  operated  on  the  stone  ut  the  same 
timc»  and  unknown  to  each  other,  givc«  thei»e  anaiy»e»  as 
high  a  degree  of  certainty  as  could  be  wished  ;  and  autlior- 
ises  us  to  conclude,  that  the  yenite,  at  least  in  those  sjieci- 
mens  analysed,  contains  rather  more  than  half  its  weight  of 
iron,  mixed  with  ti  little  tuanganeiie,  and  that  the  re^t  oftlie 
^tune  h  liiue  and  sdt\x,  the  proportion  of  silex  being  cou&i- 
derabty  more  than  double  that  of  the  hme* 

Situathn  and  lacai  circumstances* 

I  found  the  yenite  in  two  different  places  in  the  island  of  Where  foaad 
Elba;  at  Rio-la-Marine,  and  at  Cape  Calamite, 

In  the  first  of  these  it  forms  part  of  a  very  thick  mass  or  Its  iKUuation  in 
•tnitum,  resting  on  a  priinitiire  limeiitone  mixed  with  talc 
(a  kind  of  cipolin  marble) ;  the  whole  exhibiting  a  cliffy  or 
bare  perpendicular  rock»  about  thirty  yardi^  high*  It  is  im- 
bedded in  the  green  ^ubHtancei  which  I  have  mentioned  as 
bearing  considerable  analogy  to  it,  in  masses  that  reach  to 
the  size  of  a  few  cubic  decimetres  [the  dec*  19  near  4  inches]* 
and  frequently  fonn  the  sides  of  cracks  In  the  rock*  These 
masses  are  roost  frequently  composed  of  distinct  pieces,  and 
ID  each  of  these  pieces  the  mineral  is  in  rudii  diverging  from 
a  centre.  Sometimes  the  radii  are  nearly  parallel,  and  so 
conjoined  together,  as  to  exliibit  compact  massesj  which  di- 
vide into  i^hapeles9  prisms  like  certttiu  basidtes.  At  other 
times  the  radii,  parlieuliirly  when  their  extremities  are  free, 
terminate  in  true  crystals*  Frequently  the  yenite  appears 
iu  long  pieces,  or  imperfect  prisms,  of  the  size  of  a  mau*3 
finger,  and  sometimes  even  much  more  slender,  in  the  midst 
of  the  green  substance  ;  from  which  it  is  very  distinct,  their 
limits  being  always  decidedly  marked.  Frequently  too  it  is 
found  in  cavities  of  this  substance,  in  crystals  sometimes 
with  a  polyedral  summit  at  each  extremity,  and  3  or  even  4 
cent.  [I  inch  or  l|]  long;  sometimes  they  are  sohtary,  at 
others  variously  grouped.  The  stratum  that  has  been  men- 
tioned includes  likewise  epidute  of  a  line  yellowish  grcetu 
quarts^,  some  cryaituls  of  arsenical  iruni  and  that  variety  of 
amorphous  oxtdnluted  iron  called  loadstone. 

At  Cape  Catamite  the  ycuite  is  found  iu  the  same  -sub- 
stance. 


]44  vncftiraov  amv  AtAvnu  op  rcum. 

ttincet  but  of  a  grayer  coloor,  and  of  ao  aspect  timflar  to 
that  of  certain  atbettifbnn  actinotes.    It  it  accompanied  faj 
oxidalated  iron,  gameti»  and  hyaline  quartz*. 
An  old  tpec't-       I  hare  lately  examined  a  tpecimen  in  my  mineralogical 
i:ieo  said  to      collection,  which  I  have  baid  lereral  years,  and  which,  not 
from  Siberia,  being  able  to  refer  it  to  any  of  the  known  mineralt,  I  had 
put  into  a  particular  place,  at  it  my  cuatom,  for  farther  exa- 
mination.    This  specimen  is  black  yenlte,  imbedded  and  a» 
it  i^ere  disseminated  in  the  same  greenish  substance.     It  is 
accompanied  with  a  note,  that  marks  the  part  of  Siberia  be- 
tween  Perm  and   Tobolsk  for  its  native  place.     1  cannot 
venture  however  to  warrant  the  antiienticity  of  tbia  indica* 
tion. 

The  substance  of  which  I  have  given  the  history  might 

perhaps  be  omploycfd  as  an  iron  ore,  and  smelted  for  its 

metal,  if  it  were  more  abundant  than  I  have  yet  observed, 

and  not  so  neur  one  of  tite  richest  iron  mines  in  Europe* 

Always accom*      It  has  been  seen,  that  the  yenite,  whether  at  Rio,  at  Cape 

rriwninineral  ^**^*™>*^»  ^^  '"  Siberia,  is  always  accompanied  with  a  green 

reflembling       substance,  di8{>osed  in  fibres  or  rays  like  uctiiiote.     To  this 

fujblstein.       geological  relation  may  be  addrd,  that  there  is  a  much  closer 

in  their  composition  :  these  two  miuerals  differ  only  in  this. 

Found  Dino  *  ^^^'  F*<-'""^"  ^^  Bcllevuc,  to  whom  I  showed  the  specimens  of 

ye^LTS  ago.  jrcnite  I   had»  telling;  him  I  constidered  it  a  a  new  substance,  informed 

roe,  that  he  himself  had  brou^^ht  home  hpccimcns  of  the  same  mineral 

from  Cape  Calamiic  nine  \  ears  ago,  and  that  it  was  analysed  b)   Mr. 

Vauquclin  the  year  f«.■lio^\ing.     He  at  that  time  obtamed  from  it 

•,         ,    .  Si!ex SO 

Ifi  analjrsis  at  _.  ..« 

iheng.Tcn.  ^imc    14  8 

Oxide  of  i'on • 49 

Oxide  of  manganese 2 

Alumvne • 1 

%8 

In  R  m£  d  ^"**^*  "^^  memoir  wa«  read,  Mr.  Gillet-Laumont  has  found  in  the  col- 

L isle's  coUuc-    lection  of,  Rom6  de  I^iile,  now  in  bis  possession,  crysuU  of  the  same 
^o.  substance";  and  iiifurms  mc,  that  they  were  placed  by  that  learned  mi- 

ne^aluglit  at  ttic  end  of  the  tin  ore;.  1  believe  1  may  venture  to  assert, 
that  they  came  from  Rio.  This  mmeral  \»a^  at  Pa..-,  therefore  long  be- 
fore It  was  brought  tfaithor  I  y  Mr.  1 1:  jr.au  rlc  iieav-7u»',  tiioiigh  it  was 
not  known. 

that 
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tTiat  one  contain*  a  much  largtf  prof^mrtroti  of  iron  than  thl 
ottier.  Tbey  have  betidet  almost  all  tlie  ftanie  (ihyiTcal  md 
chemicfti  chttrscters;  whence  T  ntn  induced  ti>  cotitider  theol 
M  forutinc^  but  one  specie*!,  la  a  siibM^qnent  paper  on  the 
green  substance  I  ^hall  give  more  at  large  the  reaKons,  by 
whfch  I  am  ted  to  ttit«  opinion;  and  I  shall  poiat  out  the 
place,  wbiL'h  I  conceive  they  ought  to  occupy  ia  the  classid* 
cation  of  tiilneTiifs* 


Us 


XIII. 

Memoir  oh  tht  rccipracai  Aciiim  f^  Mi:er<il  VvUtUe  Oih  and 
cetiam  Stili»€  Substances^  by  Mr,  Makqv&BQM,  (ate  Ap9*^ 

thecari/'major  io  the  ilCiel  dt:i  InuaiidtM^m 

JL  Ifhserted  in  tlie  2lst  vol.  of  the  Annates  de  Chirnie  a  pa-  Ohiflciof  the 
per  ooatainin^  some  resultsi  of  the  actioii  of  cold  on  vultitilc  *"  '* 
oils*  and  an  esaraination  of  the  concretions  found  in  seventt 
o^  these  oila.  The  object  of  the  present  is»  to  make  known 
the  reciprocal  action  of  several  saliue  substaiicei*  w  th  oils  of 
that  kind,  and  to  point  out  tlie  ulteratioos  »uclt  salts  are  ca- 
pable of  prudycin^  xu  thuni. 

Erp,  1.     I  made  a  saturated  solution  of  acetite  of  lead  in  Sglutionof 
dislrlled    water   at    15"   [50°    Fuhr.l   dinded    this  solutioti  »*^*****  °*  ,*^ 
equally  in  fonrpbials*  atid  added  to  each  portion  one  eighth  oik 
of  it«  weig^»t  of  the  following  volatile  f«1«;  namely  those  of 
thyrae,    lavender,    rosemary,    and    sage*       I    sbook   each 
phial,  till  the  oil  in  it  was  broken  into  globules,  that  the  con- 
tact might  be  the  more  intimate.     After  keeping  thei»e  mix- 
tures several  months,  the  following  were  the  resmlts. 

TTie  oil  of  thyme  had  undergone  no  aitt ration;  but  tlie  ^  thyma, 
part  in  contact  with  the  solution  contained  several  whitish 
bladders,  which  at  tt>e  slighTest  motion  separated  in  lilms. 
Tbe  oil  being  afterward  filtered  differed  in  oo  respect  from 
^hat  it  was  at  first. 

The  oils  of  ro^mmry,  Invender,  and  sage»  likewise  expe*  '^♦"^^i  **• 


rienc«d 
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^render,  and      it«iiced  no  alteralion;  and  no  flocks  formed  in  thera,  as  in 
^^^  the  ml  of  thyme.     I  filtered  these  oils,  as  I  did  the  preced- 

ingf  and  assured  myself,  that  they  had  not  beeu  altered  by 
the  solution  of  acetite  of  lead,  which  remained  very  clear. 
Into  each  of  these  oils  I  dropped  a  few  drops  of  sulphureC 
jof  potash*  which  occasioned  no  precipitate  and  produced  no 
colour. 
^Iphtte  ^         Exp,  2.     I  mixed  eight  parts  of  a  cold  saturated  solution 
oKuvIn^   ®^  sulphate  of  alumine  with  one  part  of  the  volatile  oils  of 
der,  sage,  hys- lavender*,  sage,   hyssop,  and   rosemary,    each    separately. 
MP,  and  rose-  j-jj^g  mixtures  having  been  kept  four  months  in  flint  glass 
phials  with  ground  stopples,  neither  the  oils  nor  the  solution 
of  alum  had  undergone  any  change. 
Muriate  of  £j^^  3,     J  mixed  eight  parts  of  solution  of  muriate  of 

of  the  Yulne-    liooe  with  one  part  of  the  volatile  oil  of  the  vulnerary  plants 
nry  pUnu.      jn  ^  phial,  and  kept  the  mixture  for  a  month,  shaking  it  now 
and  then,  without  perceiving  the  slightest  alteration.     In 
this  state  I  added  liquid  potash,  to  decompose  the  calcare- 
ous muriate;  but  I  merely  found,  that  the  oil  had  Evidently 
lost  some  of  its  colour,  and  become  whiter, 
^*i*!li^°*^"'       -Exp.  4.      Volatile  oil  of  lemons,  expressed   from  the 
i^c.  *rind,  being  mixed  with  a  solution  of  sal  ammonia,  and 

kept  for  a  month,  shaking  it  frequently,  underwent  no 
change. 
Hyperoximu-       Ejcp.  5.     Into  five  phials  I  put  a  solution  of  superoxi- 
wlth  oilsof '     genized  muriate  of  potash,  made  in  distilled  water  at  a  tero^ 
thyme,  Uven-  perature  of  about  15°  [59**  F.]-     lu  one  I  added  an  eighth 
mint  lemons    P^''^  ^^  ^^^  ^^  th3'me;  in  the  second,  an  eighth  of  oil  of 
mnd  doves.       lavender;  in  the  third,  an  eighth  of  oil  of  peppermint;  in 
the  fourth,  an  eighth  of  oil  of  lemons;    in  the  fif^h,  an 
eighth  of  oil  of  cloves.     I  put  the  bottles  into  a  place  se- 
cluded from  the  light,  and  kept  them  thus  a  month,  shak- 
ing them  once  every  day.     Neither  the  oils  nor  the  solution 
of  the  salt  experienced  any  alteration.     I  then  placed  the 
live  pliiuls  in  a  water  bath,  which  I  heated  so  as  to  make  the 
water  boil  for  a  moment.     These  oils  retained  their  colour, 
smell,  fluidity,  and  transparency ;  and  all  of  them  their  pro- 
perty of  floating  on  water,  except  the  oil  of  cloves,  which 
sunk  in  it  as  usual.     I  separated  each  of  the  oils  from  the 
saline   sulution,    evaporated   cfach   poition  of  the  solution 

separately. 
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tin 


slfparatdy,  and  obtained  by  rryshiihxiilion 

lEed  mur^tc  of  potash  just  lis  it  had  been  before  it  wa^dis* 

solved. 

Evp*  6.     Into  a  ph'ul  I  put  two  parts  of  recently  njade  Ltm*-wii«r 


and  oil  of  ro«e- 


lirtie-wattrr  aud  one  \mTt  of  voliitile  oil  of  rosemary.  The 
Tfiixtiire  becanitr  M^h'ite  cm  slmkin^it:  but  ou  standing  tbe 
oil  <ieparated  as  FTu'kK  and  hs  transparent,  as  befort.%  though 
whiter.  The  portion  in  contact  with  the  linne-water  formed 
a  lil^ht  whiti*.h  coagulum:  und  the  Hme-water  hud  acqifrred 
m  dull  ytllo^v  colour,  without  harin«^  lo^t  its  property  of  be- 
ing pr^-fi  pi  table  by  oxalic  or  carbonic  acid. 

Ejcp,  7.  CrysitttU  of  nitrate  of  mercury,  obtained  from  a  Nitrateof  mar- 
poluiion  of  the  metal  made  without  heat  in  nitric  acid,  wrre  <,f  rosaiaatf 
^e)0«ed  in  a  phial  with  four  times  their  weight  of  oil  of 
rogeroary,  and  immediately  u  curved  tube,  terminating  un- 
der a  ^liiss  jur  iilh.'d  with  wnter,  was  inserted  into  the  mouth 
of  the  phial.  I  shook  the  mixture  occasional  ly*  leaving  it 
thus  for  bix  days.  I  perceived  no  com  motion «  or  evolution 
of  gas;  the  oil  acquired  nu  amher  colour;  the  quantity  of 
crystals  of  nitrate  of  mercury  wu*  contideriibly  diiniui^hedl 
iiml  1  observed  a  gray  powder,  among  which  globules  of 
fluid  mercury  might  be  distinguished.  Having  poured  tht 
conteuts  of  the  phial  ou  a  tilter,  the  od  pu.H%^ed  uf  a  reddish 
colour,  Willi  the  thick nesis  of  a  fixed  oil,  and  with  an  em*- 
pyreumatic  acid  smelU  that  was  predominant  over  that  of 
roaeiuary.  it  contatued  Vikewitte  a  itm^Il  portion  of  nitrate 
of  mercury  iu  solutioiu     Copper  was  whitened  by  it. 

The  mercurial  matter  remaining  on  tltc  lilter  was  gra)*,  •*['^  ^  ^^*'*' 
glutinous,  and  intermixed  with  globuUs  of  inercurj\  Spirit 
of  wine  passed  through  it  acquired  a  reddibh  colour,  and 
grew  milky  on  the  addition  of  waiter,  like  a  reainouii  tinc- 
ture. After  this  waghii|4»  with  spirit  of  wine  a  gray  oxide  re* 
mained,  with  which  globules  of  mercury  were  mingled. 

This  ex  penmen  t  repeated  with   volatile  oil  of  lavender 
afforded  the  *arue  results. 

Exp^  S.     I  piepareil  a   liolution  of  corrosive  sublimate  in  Solutioaurcor^ 

the  uronortion  of  ten  urauis  of  the  salt  to  an  outice  of  di&-  ''f^*^*  muruu 
«^     «  ^  ^  oj  mercur J 

tiiletl  Huter,  tKti  a  &eri***  of  experinienti,  which  1  ^hall  here 
•Kslate, 

Itt.     Into  a  phial   I  put  one  ouiut  ui   t.bn»  solution  aud  with  oUof  1««^ 
^  :  Li  tome  "*<>***» 


cnlolchenrU, 


otiof  Hyifiop, 


oU  of  p«ppeT- 
mint. 


I  oil  of 
I  lAveudcr. 


AtTlOW  OF  SALTS  OX  TOLATllY  0|L»< 

iome  volatile  oil  of  lemons  recently  rectified,  and  perfectly- 
eelourless.  I  »hook  thU  mixture  from  time  to  time.  In  ten 
dajK  the  oil  had  subftided  to  the  bottom  in  globules  of  » 
li^ht  amber  coioor,  which,  «rhen  separated  by  filtration,  dis* 
solved  in  spirit  of  wine.  This  solution  being  mixed  with 
distilled  water,  the  oil  reappeared*  with  the  property  of 
swimminfi^  on  the  surface  of  water,  being  divested  of  the 
mercurial  salt,  which  it  had  dissolved.  The  solution  of 
corrosive  sublimate  separated  from  this  oil  had  a  somewhat  i 
acid  smell,  not  unlike  that  of  the  regiduura  left  after  rectify-* 
ing  oil  of  lemons,  and  formed  a  yellow  precipitate  with 
lime-water  as  usual. 

9d.  Volatile  oil  of  chervil,  that  had  been  made  two 
years,  treated  with  a  solution  of  corrosive  sublimate^  was 
bkewise  precipitated  in  the  form  of  globules,  without  its  co* 
lour  bein|r  li^hteued.  1  separated  the  oil  in  the  same  man* 
ner  by  the  tilter»  and  dissolved  it  in  i^pirit  of  wine.  Watef 
mixed  with  this  solution  did  not  free  the  oil  from  thecorrcH 
sive  subbmate  it  had  dissolved,  for  it  still  remained  heavier 
than  the  fluid,  and  kept  at  the  bottom  of  the  vessel. 

3d*  Volatile  oil  of  hyssops  that  had  been  lon^  made# 
treated  with  the  aame  solution  of  corrosive  sublimate,  sunk 
to  the  bottom  of  the  liquid  at  the  end  of  four  days,  with^ 
out  any  change  of  colour, 

4th*  Oil  of  peppermint,  recently  distilled,  with  the  samt  I 
reagent  thickened,  became  greener,  was  precipitated,  and 
adhered  to  the  sides  of  the  phial.  The  solution  of  this  oil 
in  spirit  of  wine  was  of  an  emerald  green ;  and  the  addition 
of  water  caused  the  oil  to  make  its  reappearance  with  its  na* 
'  tural  green  colour. 

5th,  Oil  of  lavender,  agitated  in  a  similar  solution  of 
corrosive  sublimate,  was  precipitated  at  the  expiration  of  a 
few  days,  and  became  of  a  high  amber  colour  approachiuc 
to  red.  On  the  sides  of  the  phial  a  whitish  mercurial  crust 
was  observed. 

This  oil,  when  separated  from  the  solutiony  had  lost  its 
l^uidity ;  its  smell  was  considerably  changed,  being  acid  and 
empyreumutic ;  its  colour  was  reddish;  and  it  spotted  glass 
in  the  manner  of  empyreunmtic  oils.     Beaten  up  with  di#A| 
tilted  watefi  it  fira^t  subsided  to  the  bottom,  and  aAer  some' 

tiiii« 


ACf  lOK  or  SAITS  ON  roLATItC  OILS. 


149 


tinic  TO€€  to  th*?  surface.  Shukeii  afterward  with  lime-wa* 
ter,  it  gnve  signs  of  the  presence  of  corro;*tve  sublimate  by 
the  ^rellow  precipitate  it  fortiifcd.  It  dinsolved  completely  in 
spirit  of  wine:  but  on  the  addition  of  water  it  reappearedf 
in  part  light,  in  part  heavy.  1  kept  tome  of  the  lolution  of 
this  oil  in  alcohol  a  considerable  time:  and  I  observed,  that 
the  Nide«i  of  the  phtal  acquired  a  white  coatinjB^,  which  I 
found  to  be  mi!d  muriate  of  mercury.  The  solution  of  cor- 
rosive ttuhliinate  separated  from  the  oil  was  not  entirely  de- 
composed, it  still  mamfe«tinj>  the  presence  of  this  salt  by 
the  yellow  precipitate  it  fortned  with  lime  water, 
Exp.  9.     Into  a  phial  I  put  forty  grains  of  corrosive  sub*  Crytuli  of  cor- 

limate  crystallixed  from  water,  dud  poured  on  them  an  ounce  "J**^*^  muriate 

m        »  I*       n        1  ofmcrcurf 

of  volsitih^  oil  of  rosemary.     In  the  course  of  a  few  days  it  with  oil  of 

acquired  a  deeper  amber  colour  than  it  had  before,  and  ff»^"»nr« 
a  white  flocculent  precipitate  formed  iu  it  I  then  added 
more  corrosive  sublimate,  which  changed  the  colour  of  th« 
oil  to  a  very  deep  ^reeu  ;  the  precipitate  from  white  became 
green ;  the  oil  lost  its  fluidity ;  and  it  emitted  an  empyreu* 
matic  actd  smell,  with  which  that  of  rosemary  was  faintly 
perceptible.  I  separated  the  oil  from  ibe  precipitate,  mixed 
it  with  water,  and  heated  the  mixture  till  it  boiled,  The 
pil  did  not  change  its  colour,  and  still  remained  heavy.  I 
washed  it  several  times  with  distilled  water,  which  freed  tt 
from  the  mercurial  salt  it  had  dissolved;  it  again  became 
light  enough  to  swim  011  the  surface  of  water ;  it  spotted 
the  gla^s  in  the  manner  of  empyreumatic  oils;  and  its  solu- 
tion in  spirit  of  wine  was  greenish.  Tlie  green  precipitate 
incntioiie<l  above  had  a  j^trong  smell  uf  rosemaiy,  and 
burned  with  a  vivid  flame.  On  adding  spirit  of  wine  to  it, 
the  resinous  part  was  dissolved,  aijd  formed  a  green  tinc- 
ture, which  tnrned  white  on  the  addition  of  water,  in  the 
^ame  manner  as  resinou^j  tinctures.  That  part  of  the  preci- 
pitate, which  remaiued  insoluble,  was  mild  muriate  of  mei^ 
Gtiry  mixed  with  a  little  corrosive  sublimate. 

E^*  ID.     Corrosive  sublimate  in  powder,  shaken  with  oil  Oil  of  turpen* 

of  turntnline  rectified  from  water,  had  no  effect  on  thisolL  if"!Jr^**^  ''**.^" 
I  ^  dered  muriate 

though!   kept   the  mixture  a  lung  time*     The  solution  of  ol  lacTcuriy  I 
this  salt,  on  the  contrary,  after  a  certain  time  produced  a  »n«iw»ttvitij 
change;  causing  it  to  assume  the  conilsteuce  of  turpentine* 


Uilign. 


while 
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wUle  mild  muriate  of  mercaiy  was  deposited  on  the  sides  of 
the  phial. 
Calomel  and         £^p^  |j,     Qil  of  lavender  kept  several  months  on  mild 
der.  iDunate  of  mercury,  well  washed  and  well  levigated,  under* 

went  no  alteration. 
Cinnabar  tnd        £xp.  1 2,     Factitious  cinnabar  in  powder  and  oil  of  rose- 
o  o  roicnury,  ^^^  exhibited  no  reaction  during  or  after  their  mixture. 
Sulphate  of      .    Exp.  13.     Oil  of  rosemary  poured  on  urbith  mineral,  and 
oif^^rosenu-   ^^P^  ^^^^  time,  experienced  a  change,     it  let  fall  a  greenish 
ly.  flocculent  preci(Ntate,  and  at  the  same  time  acquired  the 

property  of  sinking  in  water,  when  poured  on  it.     A  portion 
of  the  turbith  was  converted  into  gray  oxide  of  mercury, 
which  retained  in  combination  that  part  of  the  oil,  that  had 
become  resinous. 
Red  nitfoot         Exp.  14.     I  put  into  a  phial  a  drachm  of  red  precipitate 
cufT^and  ^^  *'*'*  one  ounce  of  volatile  oil  of  lavender,  and  kept  the 
lavender,  in      mixture  several  months  in  the  shade.     The  oil  had  formed 
®*       A  whitish  sediment,  and  the  red  precipitate  was  in  plrt  re- 
duced to  gray  oxide  of  mercury. '  The  whitish  sediment  was 
soluble  in  spirit  of  wini?,  and  this  solution  turned  milky  on 
the  addition  of  water.     The  oil  retained  the  fluidity,  colour, 
•od  smell  of  oil  of  lavender,  swam  on  water,  and  dissolved 
well  in  alcohol, 
iaiheion.  Having  exposed  a  similar  mixture  to  the  light  of  the  sun, 

the  oil  lost  somewhat  of  its  transparency  and  deposited  a 
whitish  sediment,  and  the  red  precipitate  had  assumed  the 
shining  metallic  colour  of  iron  tilings. 
Muriate  of  sn-      Exp.  15.     Into  a  small  phial  I  put  a  drachm  of  crystal- 

timony  and  oil  |-^^  caustic  muriate  of  antinionv,  and  poured  on  it  an  equal 
ct  rosemarj  •  i-.-r' 

•qualpATtt.      weight  of  oil  of  rosemary.     On  corkmg  the  phial  I  imme<- 

diately  perceived  a  great  beat,  the  cork  flew  out,  the  oil 
spouted  out  with  violence,  and  the  inside  of  the  phial  re- 
mained coated  with  a  black  oil  of  a  particular  smell  mixed 
with  the  smell  of  rosemary. 

This  mischance  induced  me  to  repeat  the  experiment  ia 
*  larger  vessel,  and  with  different  proportions  of  the  ingre- 
dients. 
•  pert!  of  the        I  P°^  >"^o  ^  P^^^^  ^^g^^  P^^*  ^Y  weight  of  oil  of  rose- 
oU  to  1  <»f  the   mary  with  one  of  crystallized  caustic  muriate  of  antimony. 
"^****'         The  heat  was  scarcely  perceptible ;  the  muriate  of  antiroqny 

'  fell 
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ffll  to  pieces  very  slowly ;  and  the  portion  of  oil  that  was  tn 
contact  whh  it  acqmrfd  a  deep  amb^r  colour.  In  a  few 
days  the  whole  of  the  oil  was  liirhid,  and  exhihited  inte- 
riorly a  flocculent  precipitate.  As  soon  as  the  oil  appeared 
to  be  grown  clear,  I  poured  it  out  on  a  tilter,  on  which  a 
li^ht  orange  coloured  matter  remained^  that  I  shall  notice 
presently-  The  oil  passed  through  of  a  deep  amber  colour; 
it  had  the  consistency  of  an  expressed  oil ;  and  its  smell 
was  less  sweet.  Being  kept  a  long  while  in  a  phial,  it  de- 
posited a  whitish  sediment.  Poured  into  distilled  water,  and 
j^ently  shaken,  it  separated  into  flakes,  which  rose  to  the 
eurfaee  of  the  water,  and  let  fall  a  silky  precipitate,  of  a 
very  -white  and  silvery  appearance.  This  was  insoluble  both 
in  wnter  and  in  alcohol,  was  not  volatilized  at  a  red  heat, 
and  rescmliled  the  silvery  flowers  of  antimony.  The  oil  dis* 
solved  easily  in  alcohol,  separated  from  it  on  the  addition  of 
water,  and  let  fall  on  standing  a  precipitate  similar  to  that  n 
ahovementioned.  The  orange  coloured  matter  left  on  the 
filter,  having  been  wn-shed  repeatedly  with  spirit  of  wine, 
and  dried  on  paper,  exhibited  a  crystaltine  appearance  in 
certain  parts.  Put  on  a  slip  of  Iron,  atfd  heated  to  redue8s« 
it  became  covered  with  shinitig  needles,  as  muriate  of  anti- 
mony does. 

Eitp,  Id.  Oil  of  rosemary  added  to  a  solution  of  nitrate  jjji^tc  of  ^il- 
of  siker  exhibited  after  some  time  a  whitiuh  pellicle,  which  »erand  oil  ol 
had  a  metallic  aspect,  and  formed  a  scpartition  between  the 
solution  and  the  oil.  The  oil  did  not  appear  to  be  altered, 
and  the  solution  of  nitrate  of  silver  still  formed  muriate  of 
silver  on  the  addition  of  muriatic  acid.  The  peilicle  was  a 
portiou  of  the  silver  reduced  to  tne  metallic  state. 

Erp.  17.  The  volatile  oils  in  the  experiments  lately  men-  VoUiiie  oiTs 
tioned  having  undergone  a  great  deal  of  alteration,  I  thought  ^^^^  suijar. 
it  right,  to  continue  the  examination  of  the  same  oils  with  a 
less  active  substance,  as  sugar,  with  which  they  are  aop- 
posed  to  be  capable  of  forming  a  perfect  combination,  com- 
pletely soluble  in  water,  without  losing  any  thing  of  their 
properties.  Such  a  comp«)und  is  called  an  oieosarcharumf 
and  is  used  to  impart  to  diflertnt  preparations,  soltd  or  !t» 
quid,  the  smtll  of  a  frmt,  ilower*  or  stitoe  other  part  of  a 

vegetable. 


irnoir  op  ialts  ov  tolaitlx  aitt. 


fiecL 


The  h«8i  oil 
rises  first. 


vegetable^  Whatci'ff  he  the  proportion  of  su^r  imc!  to!ii» 
tile  oil  directed  iti  ilirterent  Dispenautories,  the  author*  arc 
flj^ec^  on  the  ialimate  nature  of  the  untoo;  and  coneeivtt 
that  thiti  method  renders  volatile  oiU  miscible  with  aqueous 
11(1  nors. 

For  an  oJeo-         Volatile  oils  redoeed  to  ao  oleosaccharuin  aT«  the  more 
o^UhouT"  be*  ^^^  **^  uotte  with  aqtieous  liquors,  in  propodion  as  the  oiU 
highly  recii-     lire  more  fluid,  and  more  hi;*hly  rtrctified-      When  they  are 
«o  to  tt  suilicitfnt  dejcree,  they  even  dissolve  in  a  large  quaH" 
Ijty  of  water  alone,     Mr*  l>aume  remarks*  tu  hiti  £lenieots 
of  Ptmrumcy,  that  et»4%ential  oilf,  when  they  quit  a  vegeta> 
hie  to  n^e  m  dibU\Uui^n  with  w;iter»  undergo  even  in  this  « 
true  rtiCLitication,     That  which  rihts  tir»t  with  the  milky 
water  ia  more  fluid  and  luoie  fmgrant,  than  what  pa^ea  iif* 
ter  I  he   receiver  hiis  been  chaug^.     Ihe  latter  doe*  not 
whiten  ihi^  water:  ihe  ionuer  dissolves  iu  it  in  cond«^[ueuce 
of  \u  tenuity*  and  ^^-es  it  that  milky  whittness^  which  i^ 
observed  as  long  a»  it  passes  over  in  the  distillation.     Ac* 
cordingly  an  oleosaccharum   made  vnih  these  first  oils  it 
agiei^ubiy  aromatic,  docfs  not  render  the  aqueous  liquor  tur- 
bid, and   doe?*   not  ^ejiurate  from  it :  while  on  the  contrary 
the  second,  of  which  we  have  been  speakings*  or  any  other 
volatile  Oil  thut  Um  bee  a  made  a  certain  time,  or  a  mixture 
of  both  thri»e  oiU  recently  ii3ade»  forms  an  oleosaccharum 
that  is  not  of  a  pleasing  smell  or  taste,  renders  the  aqueoas 
mixture  turbid,  and  separates  from  it  in  a  very  short  time, 
We  nray  aacertuin  this  fact,  by   putting  into  a   glass  tube 
tilled  with  water  an  oleosaccharum  made  with  this  oil*     It 
will  fall  to  the  bottom;  the  air  contained  in  the  sugar  will 
be   extricated;  the  oil  will  rise  through  the  fiuid  in  smoU 
globules  and   collect  on   the  surface;   if  the   miiture   be 
shaken  it  wilt  turn  inilky,  and  be  a  long  while  becoming 
eleor  jic^uiii ;  but  the  oil  will  at  length  reappear,  having  ex* 
perienced  a  sort  of  thickei^ing*  so  that  instead  of  globuliat 
it  will  form  a  sort  of  muciluginouii  flakes.     The  oleosaccha# 
ruia  then  is  an  imperfect  combination,  wheti  it  is  prepared 
with  an  oil  not  suIHiienlly  rectified.     It  is  to  be  gbi»ervedt 
The  fomhina-  |jjjjt  munv  lozeuiies  made  by  baking,  and  flavoured  with  es-i 
I  lion  of  thtf  oil         .  ,      ,'  ,r  c  ■  T         '         *  . 

Iirith  che»ugiirseatial  Oils,  OS  tliof^e  ot  peppermint^  anise,  &«.,   are  oleov 

.    .  * ,  fiaccharums 


» 


'tacc^fiTMms  that  do  not  let  llie  oil  separate  on  solution  in 
WBter,  though  vommonly  the  mtikera  arc  tudit^ereot  aboat 
emptoyiTig  hij^hly  rertiiied  oUa ;  not  to  mentioii*  thiil  the 
most  voUfile  part  of  thp  g;l  must  he  dissipuU'd  by  the  h<5at« 
to  which  it  i:«  exposed  ijuiiii^  the  baking  of  the  bu gar.  It 
would  ««eein,lhat  in  ihiK  vunt  the  Umil  must  produce  a  more 
intitnate  comhrnation  wUh  the  oib  the  n^iture  of  which  it 
would  he  lutereBting  to  know, 

J^xp*  16.  Afi  I  had  at  hand  a  certain  number  of  essen- 
tial otU,  I  thought  it  not  amiss  to  make  a  series  of  e3cperl> 
mentSi  for  the  purpoRe  of  aicertaiDing  the  heat  or  cold  they 
would  produce  when  shaken  with  witter.  Thej»e  esLperiments 
furnished  me  wtth  a  new  mode  of  detecting  those  adulterated 
bj  a  mixture  of  spirit  of  wine. 

1.  I  mixed  volatile  oil  of  peppermint  Vfiih  thrice  its 
weight  of  distil  ted  water,  and  pluu<^ed  a  mercurial  thermo- 
meter into  the  mixture.  The  temperature  was  10*  [50*"  F,], 
Mod  no  change  took  place. 

St,  Common  oil  of  peppermint  of  the  shopf,  mixed  wtth 
water  in  the  same  proportion,  at  the  same  temperature  raised 
the  thermometer  1  J"  [^2*7*]. 

3.  Oil  of  lemons  recently  rectified  from  water  on  a  water 
Vath,  as  limpid  and  as  fluid  as  ether,  being  shaken  with  dt^ 
tilled  water,  produced  neither  heat  nor  cold. 
4v4.  Oil  of  orange  flowers  recently  distilled  comported  it- 
self in  the  f^ame  manner;  while  the  oranj^e  flower  oit  of  the 
shops  with  the  same  quantity  of  water  raised  the  therm ome* 
ter  i"  [l-S"]. 

These  experiments  hnnng  t»u^ht  me,  that  some  essential 
eils  produce  neither  heat  nor  told  by  their  mixture  with  wa- 
ter; while  others  on  the  contrary  produce  a  sensible  heat, 
though  operating  with  I'ery  small  tjuantities;  I  conceived, 
that  the  cause  of  this  heat  was  ascribnble  to  spirit  of  wine, 
employed  to  adulterate  them.  Accordingly  i  mixed  one 
part  of  spirit  of  wine  ^ith  two  of  an  essential  oi]^  kept  the 
mixture  some  time,  and  then  mixed  it  with  thrice  its 
weight  of  water,  when  it  caused  the  thenuoroeter  to  rise  I* 
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General  re-  General  conclusions* 

Milts. 

*    Fibm  the  experiroents  above  related  it  follows: 
Effects  of  ace-      1-  That  the  oils  of  th}MTie,  laveoder,  rosemary,  sage,  and 
tate  of  lead,  or  i^iQODs  undercro  no  alteration,  even  by  standing,  with  solu-' 

tion  of  acetate  of  lead,  or  of  alum. 
of  muriate  oi       2.  That  the  oil  of  the  vnlnerary  plants  with  a  solution  of 
*"^»  muriate  of  lime,  loses  its  lemou  yellow  colour,  and  becomes 

whiter, 
cfbypcroxi-         3.  That  the  solution  of  snperoxigenized  muriate  of  potash 
muraieof  pot-  occasions  no  change  in  the  oils  of  thyme,  lavender,  pepper^ 

mint,  lemons,  or  cloves, 
of  lime  water;  ,   4.  That  lime-water  destroys  in  part  the  colour  of  oil  of 

rosemar}'. 
of  nitrate  of         5.  That  nitrate  of  merctiry  is  decomposed  in  oil  of  rose- 
mercury  5         mary,  which  it  renders  high  coloured. 

of  corrosive  ^«  That  corrosive  sublimate,  and  its  solution  in  distilled 

s»bUmatej       water,  increase  the  colour  and  consistency  of  the  oils  of  le- 

iti^osy  chervil,   hyssop,   lavender,  and   rosemar}',  and  are 

|>»rtly  decomposed  by  them,   producing  mild  muriate  of 

mercury. 

of  calomel  and      ?•  That  mild  muriate >of  mercury  and  factitious  cinnabar 

ciaaabar ;        occasion  neither  action  nor  reaction  with  oils  of  lavender  and 

rosemary, 
eftvfbithmi-       ®*  That  turbitfa  mineral  is  partly  decomposed  in  oil  of 
■^^^i  rosemar}'. 

of  red  precipi-      9*  That  red  precipitated  mercury  is  in  part  converted  into 
**^>  gray  oxide  in  oil  of  lavender,  without  causing  the  oil  to  un- 

dergo the  least  alteration, 
of  muruiteof        10.  That  caustic  muriate  of  antimony  is  dei*omposed  in 
antimony;       q\\  of  rosemary,  which  it  colours  and  thickens;  while  part 
of  this  muriate  loses  its  acid,  and  appears  to  be  converted 
into  silvery  flowers  of  antimony.  ^ 

of  Fvjrar ;  .   1 1  •  That  an  oleosaccharum  is  a  more  or  less  perfect  com- 

bination, according  to  the  oil  employed. 
and  of  water.        12-  Finally,   that  volatile  oils  shaken   in  distilled  water 
produce  no  heat,  that  is  sensible  to  the  thermometer,  unless 
they  have  been  adulterated  with  spirit  of  wine. 

XIV. 
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XIV. 

JhatysU  of  the  Schist  thai  nccampame$  the  Menilite  near 
PariM:  bjf  PrQj\  Lampadils.*. 

JL  HIS  niir»eral  was  ft»rmcr]y  confounded  with  ^<?/^''T/i7*i>- AdhcsiTcana 
fer^  or  [lolishin^  Uate:  but  WtTiier  bus  *^\\^\\  it  the  uatne  of  H"*^»'^g *l»»e 
kleMchiefer,  or  adhesive  slate,  on  account  of  itb  property  of /o4itni^^ 
adhei injj  strongly  lo  the  torrgue.     On  Km  rifturn  fjom  France 
he  gitve  nie  u  certant  qnanihy,  that  I  mi^ht  subject  it  to 
themiLiif  examinutioiL 

The  I ol lowing  are  iu  external  characters,  as  given  by  Wei^  Chatacier*  cf 
tier.  It  adherer  stron^^ly  to  the  tongue*  Its  colour  is  of  a  ^ 
jpfitc  yeliuwish  gray.  It  i«  without  lustre*  Its  fracture  b 
slaty s  wuh  t^tiuit^lil  leaves.  It  is  opake.  Scratchii^g  gives  it* 
a  little  lui^lre.  It  is  very  tender.  It  separates  into  leaves 
tpontaiKOxtsly,  vt  hiih  is  oue  of  its  principal  characters,  it 
is  llj^'ht,  not  Lit-mg  twice  as  heavy  as  water. 

U  iicrvesitii  a  gauijue  to  the  menilite,  with  which  it  is  found  Where  fouol. 
in  the  hill  of  Mfuil-Moulunt  mar  Furis. 

Tiie  fuUowitig  ure  the  results  of  my  chemical  experieaents  Analjii*. 
en  It. 

a.  Roasted  for  two  hours  in  a  very  active  wind  furnace  CaJdacd. 
it  lost  30  per  cent  of  its  weight.  Its  colour  became  u  deep 
brown.  It  e^thibited  no  signs  of  fusion,  either  in  a  clay  cru- 
cible, or  in  a  crucible  lined  with  charcoal :  yet  it  had  become 
harder,  and  less  friable.  That  which  bad  been  roasted  in 
the  clay  crucible  was  rendered  very  attractable  by  the  mag* 
net. 

4.  Before  the  b'owpipe  on  charcoal  and  with  oxigen  gas  Trfrjfea  wiiH 
It  tnettod  in  a  few  s^econds  into  an  opake  jrlas^y  bead,  of  ^  ^'^''^^'='*P'r« 
blarkish  brown  colour.  gas: 

c.     Exposed  to  the  ilutne  of  the  blowpipe  ^imply^  It  was  wuhbvrax. 
Dot  possible  to  mett  it:  hut  with  borax  a  small  portion  was 
dissolved,  and  rolonred  uf  a  blackish  brown. 

llie^^e  preliminary  tnu]«j,  and  its  eflervesc^nce  wilh  mu- 
riatic acid,  led  roe  to  sutvjitct,  that  it  contained  carbonic  acid 
and  iron* 

•  J'iums!  de  Mli\«»,  N.  106,  p,  317.  Extracted  from  s  work  pwb- 
lUbed  hf  prof  Lam^^idiujiifi  1B0#  under  the  iUl«  of  B^^tr^^e  tur  £rw€/ie' 

d.    A 


'     ISS  4«ALT8Iff  or  ADHltlTE  tLAYB. 

BoMtcd.  A    A  thousand  parts  of  the  mineral  roasted  in  a  retort 

yielded  270  of  carbonic  acid. 
IKstolTcdin         #.     Another  thousand' parts  dissolved  in  ten  times  their 
WKiaik  acid,  ^^jgjjt  ^^  muriatic  acid  lost  270  parts. 

It  contains  therefore  27  per  cent  of  carbonic  acid. 
I  afterward  proceeded  with  the  analysis  in  the  following 
manner. 
Tfetted  with        1.     One  part  of  the  mineral  was  well  powdered*  and  put 
Mlphunc  acjd» -Q^  f^^^  parts  of  concentrated  sulphuric  acid,  in   which  it 
dissolved  with  evident  effeivescence ;  and  the  solution  was 
evaporated  to  drynef»s. 

S.  The  residuum  was  diffused  in  water,  and  a  gelatinous 
matter  separated,  which  was  still  a  little  yellowish.  This  was 
■ilex. 

3.  The  liquor  was  filtered. 

4.  The  gelatinous  residuum  was  wanhed  with  boiling 
water,  till  no  farther  trace  of  sulphuric  acid  was  discover- 
able. 

5.  This  water  and  the  filtered  liquor  were  evaporated  to« 
gether,  till  there  remained  but  ten  drachms. 

live^  6.     SoCne  sulphate  of  lime  separated,  which  was  decom- 

posed by  an  alkaline  carbonate;    and  after  it  had   been 
heated  and  roasted  0*08  of  pure  lime  were  obtained. 
Iron  lAd  aag-      7.     The  liquor  separated  from  the  sulphate  of  lime  waa 
***^  concentrated  by  heat,  and  it  yielded  cr}'btals  of  sulphate  of 

iron,  and  of  sulphate  of  magnesia. 

8.  Without  separating  the  crystals  T  put  the  whole  into 
a  platina  crucible,  and  exposed  the  saline  mass  to  a  strong 
he<it  for  two  hours. 

9.  After  cooling,  the  mass  had  an  ochry  colour,  and  a 
Utter  taste.  On  it  I  affused  boiling  water^  filtered  and 
washed  the  residuum. 

lion.  10.     The  oxide  of  iron  remained  on  the  filter.     After 

having  been  dried  and  roasted  it  weighed  0*09. 
Mtgnesii.  11-     I  added  to  the  liquor  carbonate  of  ammonia,  when  a 

white  earth  was  precipitated,  which  dried  and  roasted  a|>- 
peared  to  be  magnesia,  and  weighed  0'28. 

12.     The  yellowish  gelatinous  residuum  (No.  4)  was  di- 
gested in  muriatic  acid,  till  its  colour  became  entirely  white« 
Marc  iroi.  13.     Being  filtered  and  washed,  the  liquor  was  of  the  co- 

lour 


nf  of  pttte  wbftewine.  Being  precipitated  with  ammotini,* 
I  obtaine<l  eome  fnore  oxide  of  ironr  which  washed  and 
rotated  weighed  003, 

14.  A(\er  having  redissolved  i^iis  oxide  of  itortt  aod  that  Stkx  iq  be  4«- 

of  No.  10»  there  yet  remained  0*008  of  silex*  ducted  fru« 

^  the  iron, 

15.  The  reaiduum  of  No.  13  was  fuund  to  be  pure  silex,  ^^^^ 

which,  after  having  b«en  dn€d  and  roamed,  weighed  0'30, 

Accordin^jly  100  part*  of  this  uiioeral  contain*  CompooMt  i 

Mnj^eiia  ••-**•.♦••♦-•  f ♦*•••••*••   dS  paiti* 

Carbonic  acid  .•••♦♦.-•.•♦.•♦*•,••  27 

Silex ..•.,•.••.♦•...  30*8 

Oxide  of  iron  •  •  •  • •  *#* 1 1*2 

Lf me  •  •  •  • « • ,  • •  •  • 0'8 

Water  ...,-..•.•-.     o*3 

931 
Loss ,•.,,...-. i'9 

100 

Tl»e  most  remarkable  circumstance  is,  that  this  mHienil  Coouini  uo 
contains  no  alamine,  and  inclndes  a  laree  quantity  of  iron.  *»""'*«« ™ 
The  outward  appearance  of  the  mnsA  would  lead  tia  to  au**  expecbed. 
pect  the  former  subbtance,  and  its  light  colour  by  no  means 
indicutes  »o  large  a  quautity  of  the  «ecoud.     Probably  the 
carbonic  acid  combining;  with  the  oxide  of  iron  coaceiiU  ita 
presence*. 


SCIENTIFIC  NEWS- 
Wernerian  Natural  HUtory  SoaVfy* 

lT  the  last  meeting  of  the  Weroeriaii  Natural  History  Werncriao 
Society  (14th  May),  Mv\  P*  Walker  read  an  accouat  of  the  ^^^*'y* 

*  Mr.  ICbproth,  who  h&d  befare  snil|f ed  A  ipacixpen  of  this  tidbUtf  %\jnTQ^*i 
found  in  tl:  anJysiidfiU 

Silcjc ,.,,.,,., 665  ' 

Alumiiie  .«..«»fe*.*tf«.*««i^« «•••••-•.«     7 
*  Ms^neiia..  •.*»•••••■•».«•»'«••¥*%««•.«     V^ 

Lime .......; 125 

Oxideoflron 25 

Water IV 

9775 
Lov}. ».,.«., ,.«    i'25 

birdii 


Uf  ituMifit  nwv. 

Midi  tbct  frtqvmit  4ht  vtcinitf  of  Edioburfili.  He  eimmer 
ntel  17s  tpecm;  ^  which  11  hdon^  to  the  genus  falcot 
4  to  ttiiZy  1  to  lanias,  8  to  corrut,  1  oriolus,  1  cucohiK 
1  fiiciity  1  elcedoy  I  upnpciy  1  certhia,  3  stomas,  6  tar« 
dus»  I  ampelis^  2  loxia,  7  emberixe,^  8  fringitla,  1  idoscU 
c«pe«  3  elaads,  15  motacilla,  4  penis,  4  hiruodo,  1  oh 
prioiulgas,  9  colomba,  1  phesiaoos,  6  tetrao,  3  ardee,  6 
scolopaxy  7tring«»  4  charadrint,  1  hsmatopus,  3  rail  as,  3 
fulica,  4  podiceps,  4  aka,  6  coiymhas,  2  sterna,  13  lanu, 
I  procellaria,  5  merganser,  20  aues,  4  petecanas.  This  ao 
coant  was  accompaaied  with  interesting  observations  on  the' 
distinctions  of  several  of  the  species,  their  changes  of  plum- 
age at  different  ages  and  times  of  the  year,  and  their  kind 
of  food ;  and  specimens  of  bome  of  the  dubious  species  were 
exhibited* 

Mr..  Jameson,  at  the  same  meeting,  read  the  following 
mineralogical  queries,  and  stated  the  reasons,  that  induced 
him  to  consider  the  objects  pointed  out  by  them  as  deserv« 
ing  the  particular  attention  of  mineralogists. 

Mhieralogicui  queries. 
MinenJogtcal       !•  In  what  species  of  rock  are  the  roetalliferous  veins  of 
fueiies.  Tyndrum  situated,  and  what  arc  the  minerals  they  con- 

tain? 

3.  Are  the  leadglance  veins  of  Strontian  situated  ifo  ^en-* 
ke,'  and  what  are  their  geoi^uoiitic  relations? 

3.  Are  the  trap-veins,  that  traverse  the  mining  field  at 
Strontian,  bksalt,  porphyry  slate,  or  greenstone,  or  do  all 
these  different  species  of  rock  occur  in  that  district  ? 

4.  Does  t\\e  quartz-rock  of  Scuraben  and  Morren  in 
Caithness,  and  of  Portsoy  in  BamfTshire,  occur  in  an  un- 
conformable and  overlying  position,  or  does  it  belong  to 
the  comformable  pHmitive  rocks,  as  clay  slate  or  mica, 
slate? 

5.  Does  not  the  granular  rock  of  Ben  Nevis  rather  belong 
to  the  sienite  than  to  the  granite  formation  ? 

$•  Does  the  rock  of  the  hill  of  Kinnoul  near  Perth  be- 
long to  the  flcBtz-trap  or  newest  floetz-trap  formation  ? 

7.  Is  the  mountain  of  Cmrnsmuir  in  Galloway  composed 
9f  old  granite  ? 

8.  What 


tCIEWTTrfC  4rEWU 

't.  What  IS  ll*€  entcoi  ^n*U  p*rMcnlar  f^o^ooOia  r«k- 
tions  of  the  black  i>ilchstooc  ofEsliJak  Muir  in  Dumfrieb* 
»hire?  ,        .        . 

Q.  Does  the  black  pitchstooe  of  the  Ghe/iot  hills  belong 
to  the  newest  flcetz-traji  format  ton  f^  ^ 

10.  On  whttt  formation  does  the  porphj'Ty  slate  of  Braid 
Hills  near  Edinburgh  rest,  and  what  are  the  venigenuus  and 
iiubedcied  fo^aiU  it  contains? 

11.  What  are  the  ^eo^nostic  chamcters  and  relations  of 
the  edge  and  fltit  coal  b^nirc  scums  in  Mid  Lothian  ? 

12.  On  wbat  foruiiition  does  the  Calton  Hill  near  Edio* 
burgh  rest  ? 

13.  Does  the  greenstone  of  Corstorphine  Hill  belong  ta 
the  independent  coal  formation  ? 

14.  Docs  the  hill  on  which  the  town  of  Stirling  is  boilt 
belong  to  the  coal  t'orinaUon? 

15*  What  are  the  geognostic  character*  and  relations  of 
tic  veins  that  traver!>e  or  are  included  in  the  greenstone  of 
the  independent  coal  formation  ? 

}6.  What  are  the  characters  of  the  transition  greenstone 
of  the  south  of  Scotland  ? 

I7«  What  are  the  particular  species  of  petrifactions  that 
occur  in  the  transition  liinestone  near  the  Crook,  on  tl»t\ 
road  from  Bdiubur^h  to  IVLiiVat  ? 

Mr,  Parkinson's  eet^ond  volume  of  organic  remains  of  a  P-fVta$An*« or- 
former  world  is  intended  to  be  published  in  June.  J^  ^^m  ginit;  rttttiUi*. 
contiiin  twenty  plates,  repreijentin;(  the  Hi^nres  of  nearly 
two  hundred  different  fossils  of  the  reniaiiii  of  zoophytes, 
coloured  after  nature;  amon*^  which  are  the  mineraliied  re- 
mains of  upwards  of  twenty  ipecies  of  the  encrinus.  It 
.cannot  but  be  gratifying  to  our  readers  to  know,  that  of 
these  remainft  the  greater  number  have  been  found  in  dif* 
ferent  parts  of  thi&  i&land. 

Dr.  Satterley  and  Dr.  Young  propose  to  give  two  couff^s  Medical  l^c* 
of  Medical  Lectures  next  winter  at  the  Mi Jdle^^ex  HospilaL  tufo*. 
Dr.  Satterley's  wili  be  Clinicfd  lectures,  ai»d  any  of  the  pu- 
pds  of  the  hospital  attending  them  will  have  the  privilege  of 
seeing  the  patients  whose  ca3e.<i  are  discussed*  He  will  be 
assisted  in  the  department  of  morbid  anatomy  by  Mr.  Curt- 
bright.  Dr  Young's  ionrse  will  be  on  the  Elements  of 
the  Medical  Sciences  in  general,  and  on  the  Practice  of 
Phytiic  in  particular.  It  has  been  erroneously  stated  in 
Acveral  periodical  publications,  that  l^r.  Young  had  a  large 
medical  work  nearly  ready  for  the  press;  the  errour  arose  froilk 
his  having  been  tor  auoie  time  engaged  iu  the  preptirmtiou  of 
these  lectures. 


METEOROtOGICAL  JOtTRNAt 

fifrMAY,  180e, 

keptbjrXtOBERT  BANKS,  Mathematical  lastrament  Maker, 
in  the  Stiuvd,  Lovpon. 

N.  B.  The  i^panttit  and  its  relatiTe  fitaatioas  will  be  described  in  our  oext. 
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JULY,    1808. 


ARTICLE   L 

An  EsiQy  on  Palygcnat  NftmberSt  containing  the  Demmsira'^ 
lion  of  a  Proposition  respecting  Whole  Numbers  in  general* 
In  a  Letter  from  John  Gouoft»  Esq, 


T 


SIR,  Middkshaw,  May  q6^  1803. 

_  HE  design  of  the  present  easay  is,  to  demonstrate  the  Proposiiion  !• 
following  geBeral  propositions :  every  whole  number  is  either  J[  *^otis\ 
a  polygonal  number  of  a  s^piven  denomination  m ;  or  it  may 
be  divided  into  polygons  of  that  denomination,  the  number 
of  which  does  not  exceed  m.  This  singular  property  of  num- 
bers was  discovered  by  Mr,  de  Fermat,  who  1  believe  gave 
it  to  the  world  without  a  demonstration*  Should  the  pre- 
sent attempt  to  supply  the  defect  obtain  your  approbation^ 
tlie  publication  of  it  will  oblige 

Yours,  &c, 

JOHN  GOUGH. 


Dejinitvmi*     1st*  The  sum  of  any  arithmetrcal  pro gres*  Definitions, 
lion,  bej^inninw  with  unity,  is  called  a  polygonal  number^ 
'  tad  a  polygon  at  times  in  the  present  eisay* 
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j2d.  The  difierenpe  of  tvo  adjmceat  tenns  in  the  generate 
ing  series  inf^eased  by  two  is  called  Die  denomination  of 
the  polygotial  number ;  and  the  number  is  said  to  be  di* 
gonal,  trigonal,  tetragonal,  ke*%  accordingly  as  the  denomi* 
nation  »  =  3,  3,  4»  kc, 

,  3d.  The  Himiher  of.  terms  mi  which  aro  added  togeAer 
to  form  any  polygonal  number,  is  called  its  index ;  and  the 
polygon  is  said  to  be  of  the  first,  second,  or  third  order,  &c.f 
accordingly  as  «  z=  1,  2,  3,  kc. 
Prop.  1.  Prapatiium  iJf.   -Lummth  ■  Let  h  be  the  greater  of  two 

adjacent  terms,  mh^  in  a  series  of  digonal  or  natural  num- 
bers; then  we  have -lZl-.r:?!ll5+ J— i.  Forfc=:ii+l, 


2 

Corollary.  Corollary.  Hence  if  we  put  a  n  1,  3,  3,  kc  successively^ 

each  succeeding  value  of  ?  "^?  may  be  found,  by  adding 

the  nesfc  valve  of  a  in  tuoeession  to  that  of  —ZZ?  last  found, 

and  subtracting  unity  fVom  the  sum ;  where  ;t  is  evident, 

that  when  azz  1,  f-Il?  =  0.    In  this  manner  the  annexed 

table  is  constructed,  the  use  of*  which  will  appear  in  the 
sequel. 

Tabic.  S  =1.9.3.4.    S.    6.    ?.    8>    9  >  10  >  II 

a*  ---a  =  0  .  I  .  3  .  6  .  10  .  15  .  gl  .  29  .  36  .  45  .  55 

2 

Piop.  2.  Proposiium  2d!.    If  A:  be  a  polygonal  number,  of  which 

the  denomination  =m;'  «mI  itadvz  =  a,  we  have  I;  =  a  -f 
m — 2  X  «*— ^  For  the  first  term  of  the  generating  se- 
ries =1  (by  Dtf.  1st);  and  the  common  difference  of  th^ 
terms  zzm — 2  (by  Z)^2d);  but  the  term  of  which  tha 

number 
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unmb^  is  «,  =:!  +  »• —  3  X  w— 1  (Emersori's  proportion^ 
prop*  6}  s  m— S  X  a  +  3  —  m;  moreover  the  sum  of  a 
terms  of  the  series  ^^  (by  D^,  1)  =  -^+  «— «  ^  ^  + 

3— jw  X  ~  (proportiou  prop.  7) ;  therefore  k^a-^m — "2  x 

S.  QED. 

C^r.  \st.  Every  polygon  of  the  first  order  m  ;  and  every  Cor.  t* 
one  of  the  secoDii  order  ^m ;  this  is  prored  by  stlbstitntrng 

1  and  9  fom  in  the  expression  a  +  m — -2  X  — ^  2S fc. 

Cor.  2</.   AH  polygons  of  hij^her  orders  may  be  found  by  Cor.  E« 
the  table  io  prop,  1st,  thuf:  to  the  ^ven  index  a^  add  the 

product  of  the  corresponding  number -^-^^^  multiplied  by 
111^3,  and  the  sum  is  the  polygon. 
Example — Thus  the  sixth  dticagon  :r6+  15  X  8  —  12C. 

Prop,  3rf.  Let  g^  A,  /,  &c.  be  polygonal  numbers  of  a  Prop.  3l 
common  denomination  m,  the  indices  of  which  are  A,  c,  rf, 
Ac-  respectiv^cly  ;  alio  put  h  +  c+df  &c,  —tf,  and  let  k  be 
the  polyj^on  of  which  the  denomiuatioti  zzm  and  index  zrn; 
then  g  4-  A  +  /,  &c*  +  w— 2  X  6  c  +  A  ci -f  c*/.  &c,  ^^. 
For  by  addition  and  prop.  2^  g  +  k-^-  i,  ike.  =  A  +  e  +  irf» 

&c.  +  ;;r=i  X  ?!±4±i:  _(;;=5)  x  i£Ei;  but 

^t  ^  f t  _|_  iff        4,1 

g       ■  •   —  ^  —  (6  c  -f  ^  rf  +  c  rf)   by   inrolution; 

hence  by  substitution  g+A  +  /— a  +  im — S  X  — —  — 


w— ^  X  Ac  +  6rf  +  cd;   therefore  g  +  h  +  i  j^  w— a  X 


Ac  +  bd^cd^a+m—2  x  SlZlf  ==  i   (by  piop.  3) 

Q  E  D. 

Scholiitm*    Put  m  =  4,  and  we  have  (by  def.  2  and  prop,  Scholiuia 
2)  ^=:AS  6=:cS  /=d»:  therefore  j  +  A +  /  + m^irtj  >r^ 
M  «  Ic 
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Theortm  coo-  Thus  it  appean*,  .tbat^he  present  proposition  generalise*  » 
hll^m^^jr"  M*^'^"^  formerly  confined  to  squares,  and  extends  it  to 
iBcd.  polygonsof  all  denoiffinations. 

Prop.  i.  Prop.  4tk.    Put  e  and  v  respectively  equal  to  g  +  k  +  t^ 

&c.>  and  bc  +  bd+cdin  prop.  3 ;  then  v  = + 

8 


For  «  +  w— 2  X  »  ==  *  Thy  prop.  3)  =:  a  +  m— 2  x  — — 


3 

n*— n      d*-«e 
(by  prop,  a) ;  hence  tzz  4- .    Q  E  D. 

Cor.  1.  CoTf  IsU    Since  &,  c»  d^  to.>  are  integers,  v  is  an  inte- 

ger; but  iJT^'iB  an  integer,  therefore  llZf  is  an  integer; 

hence  if ^  give  a  quotient  s  and  a  remainder  ji,  azzp 

or gives  a  quotient  r  and  a  renuunder  p ;  from  which 

we  have  the  following  general  expressions  e  zzp  4-  »i-*2X«; 

,  -: «« — a  . 

a=p  +  m— 2  X  r;  c  =  — - — +  r— f. 

Cor.  2.  Cor.  2rf.    Put  p  =  0,  1,  2,  3  ...  » — 3  successively,  then 

e  will  be  expressed  as  in  the  following  table. 

0=»— 2  =2m— 4  =3iii— 6,  &c. 
1=«— 2+l=2»— 44-l=3w— 6f  1,  he. 
2=«— 2+2=2  m^4+ 2=3  m— 6+2,  &c. 
3=«— 2+3=2111— 4+3=3  ■•— 6+3,  &c. 

It  appears  from  the  table,  that  the  values  of  «,  taken 
vertically,  constitute  the  series  of  natural  numbers ;  there- 
fore eiery  integer  is  either  a  polygon  of  a  given  denomina- 
tion m,  or  it  may  be  resolved  into  polygons  of  that  denomi- 
nation. 

ft>p.  5.  ^^P'  ^'*-    *•  +  c«  +  dS  «cc.  =  tf  +  2 1  —  2  r.     For 

ft*  +  r*  +  d*  +  2  »  =  a*  by  involution ;  hut  2  e  =  a*  —  a 
+  2r  —  2*  (cor.  1,  prop.  4);  therefore  ft •  +  c«  +  c/«  =a  + 
25  — 2r.    QED. 

Cor.l.  Cor.  Isi.    b*  —  6  +  c« — c+d*— d  =  25  —  2r,  because 

4  +  c+d  =  a. 

Cor. 


pzz   0  e= 

p=    1  ezz 

piz    2  tf= 

p=    3  e= 


t!or»^d*  Since  a  is  any  term  of  an  arithm^cal  pro-Cof.^t. 
gresaion*  bounded  by  p  and  e,  and  hairing  m  —  2  for  its 
common  dift^erence,  prop,  4*  cor,  1 ;  it  will  be  easily  under* 
fitoodt  that  r  is  also  a  corresponding  term  of  an  arithmeti- 
cal progression,  of  which  the  extremes  are  o  and  *,  ai)d 
common  difference  1;  hence  it  follows,  thui  3#  —  ^r  in- 
creases, while  r  and  a  ditnini»h;  therefore  b* — 6  +  <?• — t 
-<-  d* — d  increases,  while  the  snrr^of  the  roots  h  -^  c-^  d 
diminishes;  consequently,  the  number  of  the  part*  A, c»  d» 
into  which  a  is  divided,  decreases  at  the  same  time. 

Cor-  3d,     If  a  can  be  so  taken  that  a  -{-  2s  —  iriraS  Cor. 3. 
6  =  a ;  and  e  is  a  polygon  to  the  index  a  and  denomioa- 
tion  m. 

Prop,  6th,  If  e  be  an  ags^egate  of  poly^ns  of  any  de-  pr<^  ^L 
nomination  tn,  and  ^  that  polypfon,  which  is  leva  thaue,  bul 
greater  than  any  polyfj^n  of  an  inferior  order  and  the  same 
denomination  ;  tlien  the  polyj^ons,  into  which  e  can  be  re- 
solved, are  equal  to  y  or  less  than  y*  For  the  next  superior 
|K>ly|:(on  i*  g^-eater  than  y  (by  prop.  2) ;  it  \^  therefbre 
greater  than  e  by  hypothesin,  and  catmot  constitute  a  part 
of  it.    Q  E  D. 

Cor,  Ife^ff+m  —  I ,  it  may  be  resolved  into  m  po»  Cot. 
lyi^ns  of  the  denomination  m  ;  namely,  into  y  and  m  —  1 , 
units;  again,  if  e  rr  i/ +  »  it  may  be  re^oU^d  into  poly* 
gons,  the  number  of  which  is  less  than  m  4-  1 ;  this  'i%  evi- 
dent from  cor.  9,  prop.  4  :  lastly,  if  e»  —  y  -|- 1,  can  be  re-- 
solved  into  polyp^ons,  the  number  of  wliieh  zz  m — /,  «+/^ 
may  be  resolved  into  m  polygons  of  the  same  denominjition* 
It  is  evident,  from  the  properties  of  polyi^iml  numben 
contained  in  this  corolhir>',  tliat  every  whole  numlKr  may 
be  resolved  into  polyi^ns  of  the  di'iiotnlitaiion  Ws  the  num- 
ber of  which  does  not  exoeed  m* 

Prop,  7.     Prahlem.  To  resolve  a   ^ivon   number  e  into  prop,  7. 
polygons  of  a  given  denomination  m^  by  help  of  Uie  table 
in  prop,  K 

Method,  1st,  Write  down  all  the  successive  values  of  «r, 
beginning  with  e  and  dimininhing  them  proirrcssively  by 
in — ^,  until  the  series  terminates  with  0,  or  with  p  lest 
than  m  —  2;   2d,  under  each  value  of  u  place  the  oorre- 

Bponding 
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ipimjin^  value  of  i^r,  making  the  sarici  bepn  mth  (l» 
aud  Increase  by  uuity^  until  it  eads  with  s;  $d,  these  pr«* 
paratary  steps  beiitj^  completed,  tuke  any  ralue  of  s — r  in 
the  work»  and  find  what  numbers  in  the  second  ci»lucan  of 
the  table  will  produce  the  eame  when  add«d  to|^ether ;  then 
if  the  indices  of  the«e  numbers,  when  added  in  like  man- 
ner, give  the  index  of  i  —  r  to  the  work,  they  are  aUo  the 
indices  of  the  con^titueot  polypus ;  but  if  the  sdoi  of  tlie 
numbers  taken  from  the  table  prove  i^  to  the  pven  value 
of  * — r,  while  the  sum  of  Uicir  indices  is  less  than  the 
corresponding  value  of  a  in  the  work,  the  defcienry  may 
be  made  up  in  the  latter  sum  by  the  addition  of  unitSi  be* 
caube  one  h  the  index  of  0  in  the  table. 
JEacsffiptel.  Erampfe  lit.     Resolve  14  into  peutagons,   Aocordingto 

the  directions  given  above,  the  ¥;ork  Mrill  stand  thus: 

e;^  14;  a^  14  ♦  11  *fl  .  fi  •  2 

Here  the  first  value  of  i— r  :=  0  resolves  #  into  14  untts, 
because  0  in  the  table  has  I  for  its  mdc% ;  and  0X14  =  0 
^  s —  r,  and  1  X  14  =  14  ^  a*  The  second  value  at*  s  —  ^ 
:r  1  resolves  14  into  9  peotagonis  of  tlie  tir&t^  and  I  of  the 
second  order,  for  t  in  the  table  has  2  lor  iu  ind4?x,  denoting 
a  polygon  of  tJie  second  order ;  but  i  f  9  rr  1 1  ^  a  in  the 
^ork.  The  third  vmlue  of  #  —  tiz2  resolves  14  uilo  4  pen* 
tegons  of  the  first  and  3  of  the  second  order,  for  9  X  1  i^ 
the  table  =  2,  the  double  of  the  index  of  which  =  4  axMl 
4+!X4:;6  =  o»  The  fourth  vulue  of  jr  —  r  =  3  resolve 
14  into  3  pentagons,  namely«  into  ^  of  the  first  and  1  af 
tiie  third  order,  for  9  in  the  table  has  3  for  its  indext  and 
3+1  y:^zz5^a.  The  last  value  of  $  —  r  -i  4  will  not 
resolve  14,  because  3  +  I  :r4  and  the  sum  of  their  indices 
^  3  -f  ^  :::  5,  which  is  greater  than  C  or  a  in  the  wprk, 
,E«iB|»Tct.  Example  %d.    To  resolve  all  the  numbers  from  W  to  84 

into  tettai^oni*  or  squares,  which  shall  not  in  any  case  ex- 
ceed 4  in  number*  It  i^  evident  from  cor.  2,  prop.  S, 
and  the  last  example,  that  all  the  values  of  «  may  be  re* 
jeoted  in  the  present  instance,  which  are  greater  thaA  th£ 
indeat  of  16,  namely  4»  in  the  table  to  prop*  l,  vhm  this 

number 


I 


itoiadfa 


^-  16  ;a—  4-2*0 

^  n  17 ;  a  =:  5  .  S  -  1 

e-lB;a-6.4.%.0 

<?tzl9;a:=7-5.3.1 

C-20;ii:^8-6.4.9-0 

€  —  2l;a=9'7-5.3.1 

i'z^  22;  a  ^19  .8.6.4*9 

•  0 

^  =  23;  II  r-11  .  §  *  7  .  «  -  3 

•  1 

r  :=  34;  «  =12  .10  .  8  .6  .  4 

.  9 

.  0 

r— f  =                   6  .  7  .  s  .  9  -to 

,n 

•12 
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number  is  considered  Beparately;  consequently,  the  eor* 
respondiug  values  of  a  in  all  the  remaining  numbers, 
17,  18  ...  34  may  also  be  reject*^,  and  the  colluteml  va» 
lues  of  s — r  placed  under  tlve  lait  series;  which  bt;ing  done, 

tthe  work  will  stand  ttius. 
Here  tlie  first  index  of  1G^4,  and  jr — r—C>;  therefore 
10  ^  a  square  of  the  fourth  order  by  t44ble ;  first  index  of 
17  =5=4+1;  *  —  r=6=6+0;  fin>t  i*idex  of  18  = 
€  =  4+14-1;  *— 'r  =  0  +  0  +  0;  iiist  index  of  19  =  7 
=  4+  J  +  1+  I;  S'-r-6  +  0  +  0+  0;  hence  19  is 
resolved  into  4  squares,  13  into  3,  and  17  into  2 :  again* 
aecond  index  of  20  =  6  =  4  +  2,  s  —  r  =  7  =  6  +  1.; 
therefore,  120  is  resolved  into  two  squares,  namely,  one  of 
the  second  and  one  of  the  fourth  order ;  second  index  of 
21=7==4  +  2  +  l,  J  —  r  =  7=6+l  +  0s  second 
index  of22z^8  =  4+2+l+l,  j  —  r  =  7  =  6+l  + 
0  +  0;  therefore  22  is  resolved  into  4  squares,  and  21  into 
3  :  a^in,  t>ecood  index  of  23  =  9  =  S  +  3  +  2  +  I,  i — r 
=  7  =  3  +  3  +  1  +  0;  that  is,  23  is  resolved  into  4 
squares :  lastly,  third  index  of  24  =  8  =  4  +  2  +  2 ; 
«  —  r=8  =  6+l  +  i;  tliat  is,  24  is  resolved  mX^  3 
^up.res. . 

In  th^  same  manner  any  other  number  may  be  resolved 
into  polygons  of  any  denomination  m,  so  that  the  number 
of  these  polygons  ehull  not  ejtceed  ib,  denoting  the  deno-» 
mination^ 
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On  a  Varieitf  of  the  Brassica  Naput,  or  Rape^  which  has  long 
been  cultivated  upon  ike  Continenin    Btf  Mr*  James  Dick-*  j 
SON,/:!-.  5.  KP.H.S*. 

Grtntimprnwe'  A.  N  the  report  drawn  up  by  our  worthy  member, T*  A.  Kni^bt, 
^lawJbt  ^n»»  ***  *he  request  of  u  Committee  of  this  Society,  and 
culiur«,  printed  by  their  orderB,  it  is  remarked,  that  nature  appears  ^ 

to  tiave  put  no  limits  to  the  success  of  our  labours  in  iui-r 
proving  vegetables,  if  properly  applied:  that  thus  our  wild 
crab  has  been  converted  into  the  golden  pippin^  and  that  our 
mo&t  dehcious  plums  have  originally  sprung  from  the  sloe, 
The  vegetable  which  I  have  now  the  honour  of  laying  upoa 
your  table,  gentlemen,  is  one  more  among  many  imitances 
of  the  truth  of  the  above  remark;  which  I  have  quoted,  b^ 
C{|U9e  I  think  it  cannot  be  too  frequently  repeated,  and  in- 
fitilled  into  the  minds  of  young  gardeners*     Nature  has  un- 
doubtedly done  much  in  furnishing  our  table  with  a  variety 
of  esculents  spontaneously^  but  when  we  aid  her  efforts  t^ 
befriend  us,  by  industry  on  our  part,  she,  like  a  kind  mother»J 
never  disappoint!}  us*     Who  would  suppose,  that  the  hard] 
aciid  root  of  the  brassica  napus,  or  common  rape,  might  1 
rendered  so  mild  and  palatable  by  cultivation,  as  to  be  pre«| 
ferred  to  the  common  turnip,^  yet  this  has  actually  been  thi 
^  case,  and  in  France  as  well  as  Germany  few  great  dinners  ar 
served  up  without  it  in  one  shape  or  other. 

I  am  unable  to  trace  its  first  coming  into  such  common 
use  there;  but,  as  it  is  distinguished  by  Caspar  Bauhin, 
who  published  Ins  Pinax  in  1671,  it  must  have  been  well 
B^.ionlmes.  known  at  that  period.  The  only  synonyms  1  dare  put 
down  as  certainly  belonging  to  it  are,  brassica  napus, 
Linn.  Sp,  Ply  cd.  2,  p.  931 ;  napus  sativa,  C\  Bauh,  Phu  \_ 
95;  le  navet,  Gailis;  Teltow  riiben,  Germanis;  French  tui^ 
nip,  AngHs* 

For  above  twelve  years  I  have  seen  tliis  plant  brought 
our  own  market  in  Coveut  Garden,  but  onjy  by  anc  perfon: 
Use  of  thenu  ujid  I  beheve  it  has  been  chiefly  sold  to  foreigners,  though* 


•  Tnmsacl,  of  tl  e  Horticultural  Society »  Part  I,  p.  26. 
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wlien  once  Tcnown,  it  will  be  «  ver)^  acceptable  root  in  most 
t'tiinilies.  U  18  much  more  delicate  iu  flavour  than  our  com* 
mon  turnip,  and  is  to  be  used  in  the  mme  way.  In  Gei^- 
inanyi  it  enncheti  all  liieir  soups,  and  there  is  no  necci^bity 
to  cut  away  the  outer  skin,  or  rind,  which  is  thinner  than 
that  of  the  common  turnip,  but  only  to  scrape  it.  Stewed 
tn  gravy,  it  forms  a  most  excelluiit  dish,  and,  bt;lnp;  white, 
and  of  the  shape  of  a  carrot,  when  mixed  aUemately  with 
those  roots  upon  a  dish,  is  verj'  ofuainentaK  The  followTng 
different  receipts  for  dressing  them  are  by  an  eminent 
French  cook* 

**  Take  your  root§,  and  wash  them  very  clean  with  a  jy\^}^  prf^pare^ 
brush;  then  scrape  them,  cutting  n  thin  slice  away  from  the  frot«  thcta* 
top,  and  aa  much  from  the  bottom  as  will  make  them  till 
of  equal  lengths:  boil  them  in  water,  with  a  httle  valt,  till 
they  are  tender;  then  put  them  into  a  stewpan,  with  a  gill 
of  veal  gravy,  two  tea  apoonfuls  of  lemon  pickle,  one  of 
iDushroom  ketchup,  a  little  mace,  and  salt,  and  let  them 
jual  sitnmer,  but  not  boll,  for  a  quarter  of  an  hour;  thicken 
the  gravy  with  flour  and  butter,  and  serve  th*'m  up  hot." 

**  Take  your  roots,  and  after  preparintj  and  boilinj»^  them  Anoihcr* 
SLs  before,  put  them  into  a  btewpan,  with  a  little  water,  work- 
ing in  as  much  Hour  and  butter  a*  will  make  it  as  thick  as 
freaui;  let  them  Bimmer  live  minutes,  then  place  the  stew- 
pan  near  the  stove  to  keep  hot:  just  before  you  dish  them, 
add  two  lur;^e  spoonfuls  of  cream,  mixed  with  the  yolk  of 
an  egg,  atul  a  little  mace  beat  very  tine,  shaking  the  pan 
over  the  Are  for  two  or  three  minutes,  but  do  not  let  them 
boil.     Put  white  tsippets  of  French  bread  round  the  diiih-'* 

*•  Take  your  lar^^est  roots*,  clean  them  as  before*  and  cut  Aihiri, 
them  in  slices  uji  thick  as  a  crown  piece;  then  fry  them  till 
they  are  of  a  pale  brown  colour  on  both  sitles;  after  whicht 
put  them  into  a  stewpim,  with  as  much  water  as  will  cover 
them,  to  simmer  for  ten  minutes;  then  add  a  large  spoonful 
of  Madeira  or  Xeres  wine,  the  same  of  browning,  a  few 
blades  of  mace  shred,  two  lea  spoonfuls  of  lemon  pickle ; 
thicken  the  liquor  w»rth  a  little  flour  and  butter,  and  serve 
tliem  up  with  i misted  »i(>pet8  round  the  dish/* 

One  great  advantage  attending  the  cultivation  of  this  ve-  R«»qmfe4nft 
getable  ii,  that  it  requires  no  manure  whatever;  any  soil  ^^^^"^  ^"<* 

**  ^  ,        i»be*tinapoor 

that  san^y  m>U, 
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that  is  poor  and  light,  especially  if  luidf ,  suits  H,  whcrv  iC 
Mldotn  exceeds  ibctize  of  one^»  thumb  cir  middle  iinger:  im 
rich  manured  e&rtli  it  ^tf>ws  much  larger,  but  is  qoI  lio  iirait 
Modeofcitl*    0r  good  in  quahty*     The  season  for  sowing  the  principal 
^"^  crop  is  aa?  ttijje  tioni  the  middle  of  July  to  the  end  of  A«» 

^uily  or  even  later  in  this  couatr)\  i^hrre  our  frost  teldoin 
•ets  in  befare  Chnstiiwis*  If  the  season  liquid  prove  dr}\ 
It  wilt  be  neceMiiry  to  water  the  beds  regularlyt  till  the  platits 
bavej^ot  three  or  four  leaves,  otherwise  they  will  be  deAroyed 
liy  the  fly;  aud  ilvis  crop  will  supply  the  tiible  till  April. 
If  watilt^  during  the  whole  veer,  a  little  Bced  may  be  son- a 
the  latter  eud  of  October,  and  these  plants,  if  they  do  not 
miscarr}*,  will  be  fit  for  u«e  ui  April  or  May.  The  last  crop 
iwaybeiiown  from  the  middle  of  Januarj^  to  the  middle 
February,  which  will  ulbo  come  in  the  end  of  May 
June,  bnt  ill  July  and  Au^st  they  will  not  be  very  good*, 
and  as  ii  I  tson  of  the  year  there  is  an  abundance  of 

other  v»  -  it  is  of  leas  consequence;  upon  a  north 

lM>rder»  however,  and  in  a  sandy  inoist  soil,  it  ts  po&stble  to 
have  them  sweet  and  tender  during  the  whole  summer. 
Sating  tbe  To  save  good  speeds,  you  should,  in  February,  or  tiie  be- 

■"•  ginnini^  of  March,  transplant  some  of  the   finest  roola^ 

placing  them  two  feet  asunder,  and  keeping  the  ground  r** 
peatedly  hoed :  when  the  seed  pods  are  formed^  they  should 
he  guarded  from  the  birds,  either  with  nets,  or  shooting 
some,  and  hanging  them  up  upon  sticks.  As  soon  as  ihey 
change  colour,  cut  the  heads,  and  spread  them  to  dry  in  the 
tun,  after  which  beat  out  the  seed,  and  lay  it  up  for  use* 


IH. 

Comparative  Anmlysis  of  some  Varieties  of  Steatite^  or  7Wc£ 
l>y  Mr,  Vauquelin** 

fTnchioiHy  nf  JLT  has  commonly  been  »upposed,  that  the  smoothness  and 

tieaeite*fappo-  uncluosity  of  the  stones  called  &teatites  were  owing  to  the  pre- 

sagncsu.         sence  of  ma^cbia,  because  this*  earth  had  been  found  in  evi 

one  anal;  ^ed,  and  in  consequence  all  the  stones  that  had  th€ 


*  Annales  dc  Chimte,  vd.  XLTX,  p.  7f. 


external 


I 
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€itemfi1  cliaracters  w€re  classed  together*  But  the  pierre 
de1ard»or  bpeckstein,  which  in  some  respect  may  be  coo- 
•ndered  ab  the  prototype  of  the  t^pecies,  having  been  ana1yi»ed 
by  Kiaproth,  and  no  ma^iesia  found  in  it,  has  changed  the 
opinioni  of  mioeralo^ist^  on  thi«  eubjoct,  and  led  them  to 
wish,  that  .otiie  of  thei^e  substances  should  be  analysed  anew* 

With  a  view  to  remove  this  uiicertdnty,  Mr,  Haiiy  gave 
we  three  *»ri|ftiefc  of  talc,that  1  might  make  a  comparative 
^nalysif^  of  them. 

The  first  of  thi  >e  is  tenued  in  Hauy's  Mineralogy  lami- 
nar tale.  It  in  of  a  i^reem^h  white  colour  when  sren  in  the 
Biaas>  very  limooth  to  thi*  touch,  and  divides  into  exceedingly 
thin»  flexible  laminse  of  a  silvery  white. 

The  second  h  called  iu  the  &ame  work  talc  glaphique^ 
because  it  is  employed  in  •cutpture;  but  commonly  pitrrc 
de  lard.  It  U  the  bildstelii  of  the  Germans',  This  it 
<7ompartf  verj  grea^^  to  the  touch,  and  of  a  colour  varying 
between  gray,  yellowish,  and  greenish,  ^ts  fracture  U  dull, 
uneven,  and  at  the  samt-*  time  scaly. 

Of  this  species  Mr.  HuQy  sent  me  two  specimens;  one 
of  a  yellowish  white,  from  a  broken  Chinese  image ;  and 
the  other  of  a  light  rose  colour,  but  in  every  other  respect 
perfectly  similar  to  the  preceding  8pecimen« 

Anafytii  0/  ihe  Jitxible  iaminar  ialc* 

\,  f  calcined  in  a  strong  fire  a  hundred  paru  of  tbis 
etone.  By  this  operation  it  acquired  a  yellow  colour,  witk 
0  light  rosy  tint,  was  deprived  of  its  flexibility,  and  lost  itx 
parts  of  its  weight*  Its  liimin«  being  thu:*  rendered  very 
frag;ile,  I  could  easily  reduce  it  to  powder* 

2.  The  hundred  parts  thus  calcined  I  heated  with  twice 
their  weight  of  caustic  potash.  The  ofiixture  ditl  i;ot  melt; 
but  its  tumefaction  indicated,  tlmt  a  combioatiou  betwisea 
the  substances  had  taken  place. 

Z*  The  mixtui'c  diluted  with  water  was  afterward  dis* 
ftoU^ed  in  muriatic  acid,  and evupor4ted  to  dryue««  in  a  geu« 
tie  heat.  Tow  aid  the  end  of  the  ope  ratio  u  the  liquor 
formed  a  jelly- 

4.    The  residuuro>  being  liiivj^ted  ^ith  distilled  water, 

•  Agttm  toliie  of  Kb^otbp.i^gtMlilei»f  Nspionc,  iLc^tUe  p;(;>di£e  of 
Sronenisrt.    Tr. 

left 


171 


Bild stein  rmi« 


Tlire*  vAfieljei 


lamlav  talc  | 


bUd^teliu 


Lamiair  tile 
calcined  I 


heated  villi 


triatH  vitK 
muriAiic  acil^ . 


tixivUtedi 


172  INALYSM  OF  SOME  BTEATITRS. 

left  a  white  powder,  which  when  calcined  in  a  red  hcaT 
weighed  62  parts.     It  was  pure  silex, 
^h*r!SJf**-        ^^    Ammonia,  mixed  with  the  liquor  Hqrarated  from  the 
*  silex,  formed  in  it  a  yellow  precipitate  of  little  bulk,  from 
which  a  part  anid  half  of  altimine  were  separated  hy  meana 
of  caustic  potash.    The  remainder  was  oxide  of  rroii)  w€»gh« 
fng  three  parts  and  half. 
an^ilerfmih      ^^    \(^  having  precipitated  the  iron  and  ahimine  by 
,m|^  .  means  of  ammonia,  I  put  into  the  liquor  a  solution  of  carw  . 

bonate  of  soda,  and  set  it  to  boit.  An  aoon  as  the  mixture 
began  to  grow  hot,  it  grew  turbid  and  deposited  a  lar^ 
quantity  of  a  wlrite  powder,  which  when  washed  and  cal^ 
ciued  weiighed  37  parts.  This  substance  was  raagnesm,  for 
with  sulphuric  acid  it  formed  a  salt,  that  had  aU  the  cKarac* 
teristica  of  common  sulphate  of  magnesia. 

Flexible  laminar  talc  therefore  is  compounded  of 

ttcsvlcs  of  the  Silex    62 

^^'  Magnesia 27 

Oxide  of  iron 3*5 

Alumine 1  '5 

Water 6 

Considering  the  smallneas  of  the  quantity  of  the  iron  and 
alumine,  I  think  these  substances  may  be  presumed  not  to 
be  essential  to  the  formation  of  the  stone ;  bo  that  perfectly 
pure  laminar  talc  may  be  deemed  a  compound  of  &ilez  an4 
magnesia* 

Analysis  of  compact  rose^colourei  tafc* 

Corepict  resa.      In  the  analysis  of  this  variety  I  pursued  the  sameprop 

coiwHircd talc,   messes  as  in  that  of  the  preceding;   I  therefore  need  not 

enter  into  the  particulars,  but  the  following  are  its  results^ 

Bpsultsof  Us  Silex 64 

»n;*»y»»s.  Magnesia...., 22 

Alumine 3 

Iron  mixed  with  magnesia 5 

W  cit  er • 6 

.100 

Analysis 
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Analysis  of  the  ycHffwhk  compact  t^k  fspectuUinJ 


Irs 


K     A  humlrt.'d  parts  of  this  irtone  strongly  cakmcd  lost  caOdaed- 
S  parts. 

5.     Heated  afterward  witli  twice  its  weight  of  potash  in  heated  wtOi 
a  silver  cjiici bit?  no  fusion  took  filace,  but  the  matt^  was  poi^ili ; 
greatly  !ncrea»ed  m  bulk,  and  had  beromt*  homo^^irneous, 

J.     This  was  diftused  ia  water,  and  dissolved  in  muriatic  .    , 

acid.     The  solution,  being  evaporated,  became  gelatinous  murlaik  t^cMi  \ 
t4>ward  the  end  of  the  operation. 

4.    The  matter  beitijj  dried,  and  washed,  a  white  powder  .>  .  , 
remniaed,  which,  after  calcination,  weii^ed  S6  parts* 


5*     The  sileji  having  heew  tteparated  by  lixiviatmn,  the 


pf#^ipitatcil 


* 

N 


Iii[ti9r  was  mixed  with  a  sniail  quantity  ot  niurnttif  acid^  wuhojumocua; 
;uid  ammonia  was  afterfiard  ['M>ured  m»  which  formed  in  it  a 
ropioufj  white  flocculent  precipitate. 

6.  The  liquor  being  filtered,  the  precipitate  was  washed  i^^^i^  ^<^ 
and  dded.     This  was  alumine,  and  weighed  30  parts.     The  fu)|}tkunc  ttcidj 
aluiuine  dis»oWed  entirely  in  sulphuric  acid,  and  its  solu- 
tion, saturated  with  the  requisite  quantity  of  potiis^h,  af- 
f4»rded  ver\'  pure  alum :  but  the  mother  water,  evaporated 
afreuh,  yielded  5|  parti»  of  sulphate  of  lime  enr'5stnUi;?ed  in  • 
needles*    Thus  with  the  assi^itance  of  the  alumine  the  am- 
mnnia  precipitated  the  lime  from  its  solution  in  muriatic 
acid. 

7,  The  hqu(«r  from  which  the  aluuiine  laid  been  sepam*  ^^  ^  hmaitm 
ted  gave  no  precipitate  with  (arbonate  of  «odn,  even  a&sistt*d  oti»cHU,imi 
by  long  boiling. 
magnesia,  like  tfie  two  precedinji;  varieti(*s. 

But  in  recapitulatiiit'  the  prodnets  of  ^Ky^  analysis  we  „      .      ,  . 
find  only  ^3  parts;  namely  an4)v».u. 

kSilex.. ,•••-. ..  56 

Alumine «...••.. ag 

Lime *••««•• • ^ 

I  roll  *  •  •  •  • ••.••«••«.,..  1 

Water ♦•A-.l,: 5 


The  «neck«tein    therefore  eontams  no  "**^^*"''^, 


l»a 


A  lois  so  coosiderable,  which  is  not  common  m  ftucli  j^^^^  j^  ^^^  \ 
analyses  carefully  executed,  led  me   to  fiiMpect,  that  th^ 

com|)act 
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compact  talc  conttiined  some  otlier  princip1e«  which  the  pro* 
cemc^  employed  did  pot  tinnhle  me  to  discover.  In  eoose* 
<|«€iKe  i  treated  a  hundred  parts«  reduced  to  fine  powder, 
•ith  concentrated  sulphuric  acid* 

t.  After  boilint*  for  two  hours  t  dried  the  mixtaret  lixi- 
viated the  residuum  with  distilled  water,  and  boiled  the 
lixivium.  At  the  expiration  of  a  Tew  days  1  obtained  36 
partst  of  alum  cr)^;>tallizcd  in  cubes:  and  by  a  second evapo^ 
ration  I  procured  from  the  mother  water  Id  parts  more  of 
the  saute  ^lt»  mixed  with  a  few  needly  cryetub  of  sulplial« 
of  lime. 

2*  As  the  gtone  appeared  to  me  but  imperfectly  decom* 
posed,  I  powdered  it  afresli,  and  treated  it  at  before.  Oo 
adding  the  acid  em^iloyed  in  this  opemtioo  to  the  mother 
water  of  tht*  precedinj^,  I  obtained  15  parts  more  of  alunif 
making  in  mil  t)0  jiarts.  Then,  ns  I  employed  for  this  operas 
tion  very  pure  suiplmric  acid,  and  added  no  pot^i^K  to  the 
solution,  it  is  evident ^  that  the  stone  contaitied  a  certatit 
portion  of  this  alkuti,  and  that  this  substance  was  the  ^cca^ 
sion  of  the  loss  1  had  in  the  first  analysis. 

Sixty  parts  of  alum  however  do  not  require  seven  cf  pot* 
ash»  the  quantity  of  loss;  but  u.s  the  stone  is  very  siliceous^ 
it  is  probable,  that  the  whole  of  the  iKitash  was  not  ex- 
tracted  by  the  sulphuric  acid,  tltough  I  boiled  the  stoQQ 
twice  in  it, 

Tbe  spcckiitein  therefore  is  composed  of 

SHex 56 

Alumine-*.*  .«*.*•..•••-.....♦••  ^ 

LiiUK .♦.♦ -..••  2 

Iron    •...**•*.. * .  1 

Water- 5 

Potash    ••...  7 

100 

Mr.  Klaproth,  in  his  analysia  of  speckstein*  found  no 
potash:  bnt  the  quantity  of  water,  which  according  to  him 
amounts  to  10  per  cent,  and  the  loss  of  i|,  which  he  eafr. 
perieuced»  will  just  balance  the  deficiency  1  found*  It  is 
l^robiible,  that  Mr.  Klaproth  estimated  the  water  by  ccmii^ 

putatiou, 


I 
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putntion^  and  eot  by  direct  experiment ;  for,  to  whatever 
heat  I  exposed  tlie  atone,  it  never  Io»t  more  than  5  per  cenl« 

FnMA  the  analyses  here  given  it  fbtlows,  that  of  the 
three  varieties  of  talc  here  mentioned,  two  only  must  con- 
tinue to  be  «o' called;  namely  the  laminar  talc,  and  the 
compact  rose-coloured  talc  The  third,  the  specUdtc'in, 
dhould  be  removed  to  the  genus  of  alkaHniferom  stones, 

ft  is  particularly  remarkable,  that  those  two  varietiet, 
which  most  resemble  each  other,  and  which  have  always 
beten  clashed  together,  should  now  be  sepanited  by  analysis: 
which  ^jhowB,  that  minerals  should  never  he  classed  accord- 
ing* to  their  external  appearance,  ainco  the  most  striking 
attalogies  in  this  respect  arc  tlie  roost  deceitful. 

In  fact,  tlie  speckstein  and  compact  rose-coloured  talc 
Have  the  same  softness,  the  same  tineness  of  particles,  the 
eame  fracture,  nearly  the  same  specific  gravity;  and  cer- 
tainly, if  there  were  any  room  to  suppose,  that  one  of  the 
three  substances  ought  to  be  separated  from  the  talc  species, 
\xe  should  be  more  inciined  to  suppo.-^  it  the  laminar,  than 
either  of  the  others. 

Note*  On  tills  occnsion  I  analysed  that  species  of  talc 
known  by  the  name  of  crate  de  Brian^on^  or  French  chalk, 
and  I  found  it  to  contain  the  same  principles,  and  nearly  in 
the  tame  proportions,  as  the  laminar  talc,  and  the  compact 
nate^coloured  talc.     T)iese  proportions  were, 

Silex  .*...-••• *.«......  C\*2S 

Magnesia » - » •  •  •  ^6*25 

Water. 6 

Alumine  .*•.«•••••••.,»•••««••  i 

OKideofiron** • | 

Lime  ••«•«'••• 075 

Lps5 375 
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ON   XHK  CRYSTALS  IH   lAVlf. 


Ohava( ions  Oft  the  OystaHised Su(niattce$  inehtdedin  Lavas: 
%  G.  A.  DeluC^. 

Vatioitt  crm-      ▼  OLCANOES  occupy  ftticli  a  striking  place  among  ter* 

i*cc"inVihc     ""^^^^^  phetioraena,  that  they  have  become  the  subject  of 

au»c«ftRd  cf.  ruimernus  conjectures  rcspcclin^  their  origin,  their  influ* 

J^of  toka*  £j|(,|,^  f^J^^\  tjje  fjeolojpcal  consequeticci  deducible  from  thmi. 

Wherever  natunil  philosophers  or  geologists  have  imagined 

llavffbcenap^  thev  mi«;ht  be  called  in  to  found  a  sveleai,  they  have  mada 

plied  loo  gene-    ,'^,  .',.1. 

wilf  to  gcoio-  tbem  act  whatever  part  oppcared  nioiit  suitable  to  their  pur- 

ly*  pose;  so  that  from  a  simple  and  solitary  factt  single  of  its 

kind,  and  influencing  only  the  gronnd  occupied  by  the  vol- 
cano and  ita  iicinity ;  and  although  the  volcano  resembles 
ijnly  mountains  of  its  own  kind»  and  in  no  respect  other 
mountains,  either  in  shti(>e»  construction,  or  component 
IMirta;  they  have  nevertheless  concluded,  that  the  strata  and 
mountuins  on  the  i»urface  of  the  Earth  owe  their  origin  to 
the  action  of  fire:  fire,  say  they,  daily  exhibiting  to  us  pro- 
ductions identical  with  the  primitive  rocks  of  our  globe. 
Hnbya      Hence  it  i^,  that  these  naturalists  consider  the  different 

foraudiniL  **0'^^^'*  included  in  lavu,  not  as  products  in  the  humid  way 
anterior  to  the  lava,  that  existed  In  the  strata  which  the 
volcanic  Eres  brought  into  a  state  of  fusion,  but  as  crystal- 
lizations formed  in  the  lava  itself,  and  from  its  substance, 
by  the  slow  refrigeration  of  the  mass, 

Thii  the  foun-      On  this  opinion  cliiefly  is  founded  the  system,  which  Mr. 

deB<?)lerue'i  Fleuriau  de  Delb^vue  has  adopted,  and  lately  publishedf. 
respecting  the  action  of  the  fire  of  volcanoes,  and  the  for- 
mation of  the  terrestrial  globe,  its  strata,  and  its  mountains. 
This  question,  reduceil  to  its  most  simple  terms,  is  this : 
have  the  crystals*  inclnded  in  lava  been  formed  in  the  la\Ti, 
and  from  its  substance ;  or  are  they  foreign  to  it,  and  formed 
anteriorly,  in  the  humid  way,  in  the  strata  or  substances 
which  the  volcanic  fire  reduced  to  the  state  of  fusion?  AikdL 


system. 
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in  examinaition  of  this  question,  dt?daced  from  the  true 
state  of  thing;*,  a^id  earned  by  facts  to  a  degree  of  evidence 
that  excludeii  all  doubt,  would  decide  one  of  the  most  im-" 
portant  points  in  geology »  by  exliibiting  a  just  idea  of  vol« 
canoei  and  thetr  pbenouieua* 

The  prmci^jal  argument  of  Mr,  Fl^utiau  de  Bellevne  is  CryskaU^ffmt 
drawn  from  the  analogy  he  liuds  between  the  formation  of  cHi<?f  founda. 
the  crystals  contained  lo  lava,  and  that  kind  of  crystal liza-  tetu. 
tiott,  which  has  been  called  erystaHites^  and  is  formed  iu  the 
pots  in  glas»-housei^,  when  the  glas^  that  was  in  fusion  is  suf- 
fered to  cool  slowly. 

Let  us  now  examine  what  these  crystallites  of  elasB- Tbwe  erysult 
houses  are.  The  whole  mass  of  cooled  glass  exhibits  a  con- 
fused crystal lization,  all  of  the  same  tint,  in  which  we  see 
small  compact  bars  confusedly  interlaced,  some  slightly 
striated^  and  others  diiiposed  in  the  form  of  stars,  equally 
confused.  At  other  times  a  number  of  threads  are  formed 
at  the  bottom  of  the  pot,  which  cross  and  intermingle  with 
each  other,  and  exhibit  likewise  stellate  figures. 

In  the  first  case  these  crystallites  compose  the  substance 
of  the  glass,  and  are  distinguished  only  in  some  places,  lo 
the  second  we  see  at  the  bottom,  through  the  transparent 
glass,  these  bundles  of  nets,  and  starry  figures,  which  have 
some  resemblauce  in  shape  to  the  little  icy  stars,  that  fall 
with  snow  in  very  cold  weather.  Perhaps  some  instances  of 
more  decided  vitreous  crystallizations  may  occur:  but  these, 
which  are  rare,  only  prove,  that  there  may  be  some  circum- 
stance favouring  this  crystallizatioo  in  a  very  small  space* 

Mr,  Fleurieu  de  Bellevue  conceives,  that  these  crystal- These  f aid  to 
lite  figuves  singularfy  resemfjh  tremolite.     This  opinion,  that  J^IJ'g.*  '^^ 
there  exists  a  striking  resemblance  between  two  substances, 
one  of  which  is  the  product  of  a  glass-house,  the  other  of 
ft  mineral  stratum,  appears  to  me  astonishing  I  confess;  (br  but  they  have 
in  this  way  there  is  no  substance,  wliich  we  may  not  reckon  ^^^fJ  *<""« 
similar  to  auother,  provided  they  have  some  simiianty  m  fhape. 
form.    Thus  we  may  say,  that  the  capillary  schoerls,  or 
mineral  byasus,  resemble  hairs ;  and  that  the  fibres  of  the 
amianthus,  or  stone*f!ax,  resemble  those  of  flax  or  hemp; 
though  these  substances  merely  resemble  each  other  ilk 
form,  without  there  being  any  real  similarity  between  them. 

Vol.  XX.— July*  1808*  N  This 
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-This  nuuark  Fas  necessary,  as  it  might  be  supposed,  frma 
the  expressioa  singularly  resemhUy  thst  it  was  something 
-more  than  in  appearance,  and  this  not  very  close. 
TreiTolUe  de-       The  tremolit^,'  \vhieh  derives  its  name  from  the  vale  of 
**^'*     •  Tremola  near  St.  Gothard,  one  of  the  principal  places  in 

which  it  is  fbnnd,  is  a  radiated   mineral  substance,  the 
thr^ietds  of  which,  most  commonly  of  a  shining  white,  are 
united  in  s  heaves  or  bundles.    These  bundles  issue  from 
a  common  eentre,  and  diverge  around  it,  which  gives  them 
the  figure  of  a  radiated  start  and  these  centres  being  vari» 
cos,  they  give  different  directions  to  the  radii,  which  are 
Inm  half  an  inch  in  length  to  three  inches  or  more.     This 
vineral  substaYice  is  one  of  the  most  curious  and  pleasing 
to  the  eye.     It  is  sometime  intermixed  with  talc  and  calcg- 
Cannot  have    feoos  spir ;  that  is  with  two  substances,  one  of  which  is 
hzed  from*fu-  '^^"fi*^^^  ^^*  ^^  difficult  fusion,  and  the  other  calcinable: 
«ioiu  «  circumstance  of  itself  sufficient  to  exclude  the  least  re- 

semblance between  tremoHte  and  tlie  products  of  glass- 
houses. And  if  we  compare  these  products  with  the  slender 
and  brilliant  threads  of  the  tremolite,  each  of  which  tal^en 
separately  has  the  form  of  a  quadrilateral  prism,  we  shall  be 
surprised,  that  they  were  ever  compared  with  each  other. 
The  tremolite  is  vitritiable;  but  it  is  not  and  never  was 
vitrified. 
Cry^itals  in  Let  US  now  turn  our  attention  to  the  cr}'8tallizcd  sub- 

^**"  vtances  included  in  lavas,  to  which  the  vitreous  crj-stallites 

iiuve  been  compared.     This  comparison  I  am  able  to  make 
^11  a  great  number  of  pieces  which  I  have  collected  from 
* '  buniintf  and  from  extinct  volcanoes. 

Srveral  kinds  The  lavas  that  include  leucites,  or  white  garnets,  fre^ 
of  iheni,  dif-  quently  inchide  likewise  volcanic  schoerls,  augites  or  pyrox- 
cach  other^nd  €nes*,  and  chrj'soliteb  or  olivines.  Here  are  three  species  of 
\  the  lava;  crystals,  ver}'  distinct  from  each  6ther  both  in  figure  and  co- 
lour, contained  in  the  same  lava;  enveloped  in  the  same 
paste,  which  has  no  resemblance  to  either  of  them  in  nature, 
colour,  or  chemical  pro|>erties,  as  will  soon  appear. 

.  *  I  shall  mention  these  in  future  by  the  name  of  |)3rroxene  schoerlsy 
because  the  denominatiQU  of  pyroxen^  does  not  belong  to  tbem  cj^du^ 
sively,  all  the  substances  contained  in  lavati  being  equally  pjjoxcne,  of 
ftrangcrs  to  fire. 
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The  form  of  the  leucites  and  Yolcanic  schoerU  it  perfectly  Their  fjguro 
determinate;    there  is  nothing  in  it  cQufubed,  but  all  ** ^tid culour^ 
precis  atui  well  tauiked«     The  leucite  is  coustautly  of  s^  uuied. 
round  iigure»  cut  with  tweuty-faur  trmpesoid  faces,  mid  of 
a  gray  white  colour.     The  votcaoic  or  pyroxene  schoerl  is  an 
octat^dral  prtsni  with  two  diedral  pyramids,  of  a  deep  olive 
colour, and  somctiiues black,    Thtf  chry&oUte  has  it^  peridot 
colour*  ajid  its  three  crystata  are   found  iu  the  cellular  and 
0pongy  lava,  a§  well  as  ill  the  compact. 

The  schte  1  is  strongly  adherent  to  the  lava,  so  that  it  can-  The  «chaerl 
not  be  de  iiched>  and  appear  with  iU  i^ce«  polished  and  j^"'^*^^***^^* 
iia^e«  entire,  but  by  u  chemical  operatlou,  the  etl*ect  of 
the  sulphurous  acid  fumes  of  the  volcano.     The  Jeucite  is  L«uctte*  more 
more  easily  se|>arable,  leaving  impressed    on  the  lava  its '^^^'^j^^^'^l'*^*' 
round  form,  with  the  shapea  of  its  facets  as  clearly  marked  ihtir  tmpre*- 
uS  they  are  on  the  leucite  itself.     Its  impressions  in  the  lava  ■***"  ^^  ^he 
may  be  compared  to  tho^u;  Itfft  by  garnets,  cubic  martial 
p)  rites,  and  several  other  cr) titalUzed  subftauoes»  on  the 
I'ockrthat  include  them;  with  this  difference,  tliat  the  im- 
pressions of  the  leucite  were  made  on  a  substance  in  fusion,         , 
and  thofc^e  of  the  garnet  a  d  pyrites  ou  a  rock  tbut  was  soft 
from  humidity. 

Hence  we  may  draw  this  inference,  that  the  leucites  wert  Fotmed  befofe 
no  more  produced  in  the  lava  at  the  time  of  its  ■  -  ** 

than  the  garnets  and  pyrites  were  formed  from  t}fi  su  _-.**  „,  .^^kf* 

of  the  rock,  which  encloses  them  now  it  is  dried  and  hardened* 
Both  are  equally  foreign  to  the  matter  that  contains  them, 
and  existed  before  it ;  the  leucitrs  before  the  lava,  and  the 
garnets  and  pyrites  before  the  rock  in  which  they  are  tm^ 
bedded.  Leucites  are  al«o  found  separute,  and  in  gr^al 
numbers,  among  volcanic  ashes* 

In  this  exact  statement  of  facts,  can  we  perceive  any  re-  ^^  analogf 
semblance,  any  analogy,  between  the  cr^statlised  *wbst:ince«  ^nJi^i^^cry*^ 
included  in  lava,  and  those  confused  heaps  of  vitreous  crys*  ^^*  *^  1^^^* 
tallites  formed  of  the  substance  of  the  glus*i  in  the  pots  in 
glass-houses?   or  between  those  fantastic  forma  of  cooled 
fjrlaasi  ami  tlie  crystals  in  the  struta  of  our  mountains,  all 
of  a  i"'  '  I r  form,  ^j'  "  »!? 

Thr  -  I    loo  are  1h  ',  ami  some*  Loose  pfT< 

times  in  mukitudes  innumerable.     The  datt^rthat  opened  *  *^  '"  *'^*^^^ 
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in  the  htte  of  Etna  in  l6%t  which  raised  a  cone  430O 
pacet  in  circumference  at  its  base,  whence  issued  the  enor* 
inoiis  lava  that  we  ^e  in  existence,  and  the  bulk  of  which 
aatanishes  u»,  exhibits  a  singularlj  striking  example*  The 
w'tYidtit  summit  of  this  crater  is  covered  with  these  achoerb  mixed 
•^    ..  with  small  scorise;   and  this  remarkable  circumstance  at- 

«««*  JflM  with  111  1  ■  i        -     , 

b^;  tends  them*  the  schoerU  on  the  outside  of  the  crater  have 

tliAce  witku),    all  without  exception  retained  on  their  surface  a  crust  of 

the  lava  that  included  them,  while  those  within  exhibit  their 

native  polish. 
Thtfsecounted      1  will  here  explain  the  cause  of  this  diflPerenre,  and  !  he- 

^nli^he^roU  '*^^  ^  *^™  ^^^  ^"^  ^^^  ^^"^^  attended  to  it.  The  sulphu- 
canicfumtioo  rous  acid  fames  of  the  volcano  penetrate  and  decompose  the 
surface  of  the  lavas  and  scorite,  that  are  exposed  to  it ;  and 
the  achoerls,  which  these  fumes  do  not  attack,  then  appear 
in  relief,  and  entire  throughout,  beioj^  perfectly  cleaned 
from  the  lava  that  surrounded  them ;  ag  rock  crystals,  when 
they  are  covered,  as  they  are  sometimes,  with  a  calcareous 
tufa,  are  freed  from  it  by  nitric  acid,  and  appear  with  all 
their  brilliancy.  This  operation  proves,  that  there  is  no 
chemical  afllnity  between  the  la\*a  and  the  pyroxene  schi^erl 
it  includes,  since  the  one  is  attacked  and  dissolved,  and  the 
other  is  not«  The  effect  of  this  is  sometimes  a  pleasing 
Slight,  as  it  exhibits  schoerlu  of  all  sizes,  even  microscopic, 
fixed  on  the  lava,  the  surface  of  which  has  been  decompo* 
•ed,  shtning  with  their  native  polish  and  their  angles  per* 
fcetly  sharp. 
»m<ttimisftthe  It  sometimes  happens,  that  the  schoerls  themselves  arc 
pyn>xcocf  attacked,  and  their  colour  altered  to  such  a  degree,  as  to 
t»c%kcd.  appear  like  small  crystals  of  sulphur,  or  still  whiter.     This 

effect  is  produced,  no  doubt,  when  the  fumes  contain  a  mix- 
ture of  acids,  that  act  on  schoerl  wheu  combined,  which 
they  ^ould  not  do  separately:  a  chemical  operation  of 
which  we  have  a  well-known  instance  in  the  aqua  regia» 
compoi^ed  of  the  nitric  and  muriatic  acids. 
IfitHevokanie  To  these  (acta,  which  evidently  prove,  that  these  crystal- 
a  he*  It  Pom-  y^^^  «iib«tanc««  were  anterior  and  foreign  to  the  lava  in* 
anitcd  to  a  chiding  them,  I  shall  add  as  a  supembundant  proof  a  singu* 
icJionL  larity,  found  among  the  ashe^^  that  covered  Fump«fti,  and 

baw  ia  my  c<»Uection  of  volcanic  substaaces.     This  is  a  so^ 

litary 
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titai^*  leucite  of  three  or  fout  lines  diameter  throu^bout  its 
whole  crjBtallizatioti,  uoited  to  a  scbo«rri,  the  greater  part  of 
the  printn  of  which  it  embnicea.  This  schoerl  too  is  per* 
ly  crystallized,  atid  each  of  the^  crystnltt  retaicu  iti  |>ro* 
per  colour.  It  appears  by  some  vestii^es  still  adhering  to 
the  schoerl,  that  these  two  crystals  were  enveloped  in  a  red- 
dish spon(^  lava. 

This  is  not  the  only  angularity  I  possess.     I  have  another  ^  '^"^it*  ^J** 
that  cami?  from  the  same  place,  though  not  so  well  defined^  schoerls« 
becanse  it  has  retained  more  of  the  lava*     This  too  is  a 
leucite  of  the  same  size,  perfectly  ditititict,  and  including  a 
tmail  groupe  of  schoerls,  one  of  which  is  larger  than  the 
other  two  united  with  it. 

Are  not  these  instances  similar  to  those  that  frequently  ^fimifar  tf>  roc% 
occur  to  crystals  of  strata  formed  in  the  humid  way?  to  "*^'"***®'*** 
those  green  schoerls,  or  epidotes*  we  see  included  in  rock 
crystals;  those  micas,  those  pyrites,  included  in  the  same 
kind  of  crj'stal ;  and  this  in  its  turn  enveloped  in  crystals 
of  calcareoiu  spar:  unions  that  indicate  a  succession  of  for- 
mations. The  green  schoerls,  micas,  and  pyrites,  have  pre- 
ceded the  rock  crystal  ;  and  the  rock  crystal  the  calcareous 
spar.  We  find  also  combinations  of  these  three  crystals  in* 
eluding  each  other  in  the  same  order,  whence  this  natural 
consequence  foUowa,  that  the  pyroxene  schoerl  preceded 
the  leucite  in  formation. 

I  would  likewise  remark,  that  spongy  lavas  exhibit  in  Leucitetlntli 
their  fissures  leucites  in  part  isolated,  the  greater  part  soli-  *'''*wrc«of  u- 
tary,  but  some  in  group,  as  happens  with  crystals  of  all 
kinds*     Is  this  the  course,  is  this  the  appearance,  pf  these 
confused  heaps  of  crystallites  of  glass  cooled  in  the  glass- 
houses ? 

We  are  not  acquainted  with  any  lava  of  Etna  that  con-  No  leucitft  In 

tains  leucites;     or  any  of  Vesuvius  that   encloses    those  1?*  **"*  ^'^ 

,  .  ,  .  II-        »      "  11  1         i  I      Etf^a;  and  n© 

wnittsh  crystallme  lammae,  which  nre  so  abundaut  ui  the  crvHuIlinc  U. 

lavas  of  Etna,     This  is  a  fact,  to  which  the  naturalist,  that  "^'"^  '"  '****** 
supposes  these  crystals  to  be  formed  m  the  lava,  ought  to  yet  both  con- 
pay  some  attention*     If  the  leucites  were  really  formed  in  **'"  pyfoxcn** 
it,  why  do  the  lavas  of  Etna  contain  none,  while  they  are  n",^^   ^^  ***' 
HUed  with  pyroxene  schoerls  and  chry^ites,  which  they 
possess  in  common  with  the  lavas  of  Vesuvius  ?  Is  not  this 

difference 
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Sifiisrenee  accounted  for  much  more  naturally  by  the  ab» 

sence  of  leueite  in  those  strata,  from  which  the  lavas  of 

Xtnn  proceeded  ? 

LaTa$  of  He-   *    The  same  variations  are  observed  in  the  lavas  of  different 

▼dlcanocs.     Tlio^e  of  Hech,  of  which  I  have  considerable 

specimens  broui^ht  home  by  Sir  Joseph   Banks,  contain 

neither  pyro  vcne  schoerls,  nor  leucites,  nor  chrysolites,  bat 

a  great  many  small,  white,  c-ticked,  crystalline  substances, 

from  the  si^e  of  a  grain  of  hem^seed  to  that  of  a  pea,  of 

an  irresfular  fii^iire,  havini?  the  a«)pearance  and  hardness  of 

and  Mont-       quartz,  of  which  they  appear  to  be  frav^ments.     The  lava^ 

d'Or.  of  Mont-d*Or,  an  a  i(i<;n^  volcano  of  Auven^iip»  contain  large 

ciyshds  of  amphibole,  or  hornhltMde,  and  ieldn-  ar,  which 

show  by  their  crarks  and   vitreous  reflpctions,  that  they 

have  experienced  the  actioji  of  incandescent  lava ;  and  in 

other  ancient  volrniio'^s  in    Auvergne  we   find   pyroxene 

schoerls  without  leucites. 

Lcuflfes  in  The  small  i^ravel  of  the  volcanic  lake  of  Andemach  is 

theUkeofAn- g]|p^  with  loose  pyroxene  8clM)erls,  whole  and  in  pieces* 

Should  we  find  in  this  state  the  confused  radii  of  cooled 

glass,  which  formed  part  of  the  mass,  and  could  only  b« 

JBeparated  from  it  in  shaneless  fragments? 

Eruption  of  Among  the  facts  I  adduced  against  the  opinion  of  Sir 

Vwufius  ia     janjpg  Hall,  quoted  by  Mr.  Fl.  de  Belle^-ue,  whose  opinion 

is  the  same,  I  mentioned  a  singular  eruption  of  Vesuvius, 

that  happened  in  1 754.     A  mouth  opened  nearly  at  the  le- 

▼cl  of  the  valle}',  which  separates  the  present  cone  from 

Grotto  lined     Mount  Somma.    At  the  Hue  of  the  lava  this  mouth  formed 

-with the sialac-  ^  cn-otto,  which  it  lined  by  its  spirtin«rs  with  a  quantity  of 
titictl  scorw         '=*.      .  ,      ...  -  ,     .  ,  .         «     :  .  . 

scoria:  m  a  stalactitical  form,  the  mtertwmed  jets  of  which 

are  from  tlirce  to  six  lines  in  diameter,  of  a  reddish  colour, 

eoBtainin;  py.  and  full  of  blebs.     In  the  fragments  of  these  jetn  1  have 

raxsnei.  found  pyroxene  schoerls  in  a  state  of  perfect  cryntallization, 

and  with  their  deep  olive  colour.   These  spirtings  indicate, 

that  the  lava  was  in  a  high  degree  of  fusion,  and  such  slen* 

der  jets  must  have  copied  and  hardened  the  moment  they 

were  separated. 

No  ftlow  cf)o^      We  have  here  no  slow  refrigeration  to  form  crystals,  nor 

isfiteie.  mass  sufficient  to  give   rise  to  crystalline  forms  by  this 

taean :  yet  we  find  in  these  jets  pyroxene  schoerls,  and  for 

f  th^ 
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tfoe  tiioft  part  ev^n  on  ih^W  surface.     I0  not  tliis  a  farther 

proofy    that  these  cryifttiil»  wer^   preexist^nt  to  the  l&va  ^ 

Mr.  FK  de  Bellevue  does  no^  admit  this  cotivlu^ion :  ytti 

if  we  attend  to  the  fact,  it  wjII  be  IbuiKl  very  couvmcinii^ 

The  surftice  of  the  jets  of  thin  fingulai  stulactite^  and  thttt  SubHmcd  iron 

of  the  interior  of  the  blel»^,  are  covered  vmii  a  multitude  ol!^  r'"''**lJT 

.  liclci  on  tbeie 

fihniin)4  point«|  which  are  p«*io*,'ptible  only  by  the  1  ejection  jet»« 
of  the  liofht.     When  viewi-d  by  ft  lens  with  »  hi§?h  magoi* 
lyini^  power,  the}^  Appear  to  be  very  ^lender  bund  lei  of  iiab*       * 
limed  iron, 

I  will  inentian  another  ^em^rk&ble  fmct,  tl»€  ditcorety  of 
which  required  nil  Ihtf  atuatiofi,  witk  winch  1  Swre  wsit^ 
mined  vo''  '  . 

Tiie  Lr  I  e  from  »  stream  of  Ibt»,  6i  (lie  Whenl^T* 

Uva  it«elf  ^hen  it  i«  not  abundant,  brenk  into  fraem^ts  ^'**^  *"**^ 
at  their  extremity,  Mhich  in  this  cutSe  nave  no  progl^essive  ii^r^ a ig cuolc^ 
motion,  bnt  by  the  flawing  of  thetn;  fragnieiiti»  pushed  for-  ^•■'■<^^  redncv*, 
ward  or  to  the  si Jes  l>y  an  inipuUe  ffoin  the  interior.  Thoait  ^fj^^^  {^  j|. 
frag^iiienls  heaped  up  retain  their  beat  a  lori^  time.     Thk 
is  seen  when  they  are  viewed  by  night;  and  felt  in  ilie  diiy 
by  the  heat  they  dill  use,  aii  well  as  by  the  sulphurous  and 
nie^hltic  gtt«tte3  th<>y  exhale*     These  fraginetita  brokeu  off 
from  tliu  l&vu  itsvlf^  which  have  not  ceaiM*d  for  a  tooment 
to  be   red  hot|  exhibit  at  their  surface  pyroxeire  9choerlt« 
I  possess  two  i)4ich  fra^mcnta,  which  t  tcKik  from  the  spot 
inyseir,  and  which  have  srvcntl.     Whit  can  t^asonably  ba 
ob^if  ted  to  so  many  tiicti?  Yet  I  abridge  the  enumerottoti 
of  them. 

"Mr,  Salmon  and  Mr,  de  Bnch,*'  say^  Mr,  Fl,  de  Bel-  o^ifticm^ 
tevne,  "  have  demonstrated,  to  all  tho^e  who  are  ncntJuinted  ^**^^»t>o  a: 
With  existing  volcai3oe«,  that  the  crystnlx  ot"  lencite  could 
only  have  been  formed  during  the  skiw  refngeraticm  <rf  the 
kva,*' 

I  am  Aoqwiinted  with  extstinaf  vo1canoed»  of  whieH  I  Contradicted. 
have  ju*it  yet  from  my  oh^ervatTont  I  dniw  a 

quite  opp<  .»ij.     The  facta  1  have  cite  J,  which 

are  true  and  exnct,  deride  the  quettioti* 

With  rei^ard  to  th«  opinioa  of  thvse  two   natumtistfl  T  Why  shooh 
will  add,  that  il  sins  in  an  essential  point.     What  ^ound  l*^"*^^^**,  ***^  ,  ^ 
i«  there  ioc  di^wglMahbg^  tkt  Ifucit^ii  ^m  ih«  pyroxene  (^ 

ftchotrk  ^-  -  '   '^"* 
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B<?hoarlB  and  chrysolites,  since  these  three  crystaU  are  found 
together  id  the  same  lava,  separated  from  each  other^  and 
from  the  matter  of  the  lava,  by  a  line  a»  clear  and  distinct 
as  separates  the  small  pebbles,  that  compow  a  pudding- 
stone,  from  the  cement  that  envelopes  them  ?  If  one  of 
these  cryttab  be  foreign  to  the  lava,  so  are  the  other  two  • 
this  is  a  natural  consequence.  The  fact  assuredly  is,  that 
they  are  all  three  foreign  to  it* 
Argoni«ai  The  two  instances  I  have  mentioned  of  isolated    lett- 

i«nc»*i»forms'  *^**^  enveloping  pyroxene  scboerk  are  inexplicable  facts* 
lion.  on  the  hypothesis  of  the^  crystals  having  been  formed  in 

the  i^eous  way:  while  nothing  is  more  common,  or  more 
easy  to  conceive,  than  such  combinations  between  cTystala 
of  difiPerent  kind^  formed  in  the  humid  way. 
F»trin*s  new        u  j  Hhonid  never  tuive  done,'*  say»  Mr.  FL  de  Bellerue» 
rml  History.    "  '*  'f  I  were  to  bring  forwaixl  all  the  objections,  that  offer 
themselves  to  the  system  of  the  preexistence  of  crystals  in 
lava.     Several  will  be  t'oiind  at  the  articles  Lavas  and  Leu* 
cites,  in  the  new  Dictionary  of  Natural  History,  in  which 
Mr.  Patrin  has  strongly  combated  these  suppositions,'* 
Wo  should  ris      |  j^i^  Borry  to  learn  this,  since  the  readers  of  that  Dic^ 
fupixwitioiiB.    tionary,  who  are  desirous  of  knowing  what  lavas  and  leu- 
cites  are,  will  be  led  into  errour.     I  have  exhibited  finH$^ 
and  not  supposiihtiS,     In  the  physical  phenomena  of  our 
globe,  the  accurate  knowledge  of  which  depends  always 
on  matters  of  fact,  I  never  was  fond  of  suppositions,  which 
•eldom  fail  to  lend  us  into  some  mistake. 

Let  me  remind  Mr»  Fleuriau  de  Bellevue  of  a  very  re» 
markablii  lava  of  the  ancient  volcanic  mountain  of  Vitrrbo, 
This  lava  contains  a  multitude  of  leucites  from  the  size  of 
a  targe  pea  to  that  of  a  rapeseed.  These  leucites  have 
undergone  a  kind  of  calnnation,  which  renders  them  very 
white,  and  the  lava  that  includes  them  ii»  black»  which  oo 
casions  a  striking  contract  between  these  substances.  No- 
thing more  strongly  marked  can  be  conceived.  Now  is  it 
not  evident,  that  all  these  leacites  existed  before  the  lavaf 
If  we  dispute  this  conclusion^  we  may  as  well  deny,  thait 
any  foreitrn  substance  whateveri  included  in  a  rock,  has 
existed  before  the  rock. 

Leucite  doe^  not  resist  the  action  of  volcanic  fires  and 

vapoura 


In  tlie  Uva  of 
Viterb » 1^  u- 
dtei  calcmed. 


|«^ucitet  acted 
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%€pours  in  the  same  degree  as  schoerl ;  as  their  effects  upon  upon  hj  rtiU  ' 
it  appear  ta  be  not  iaferior  ta  those  upon  the  lava.  At  least  ^^^  «l^i? 
none  of  the  p  eees  I  poi^siesa,  that  have  been  exposed  to  Umn  echoed* 
their  action,  afford  any  lencite  in  good  presbervation ;  though 
it  retains  its  characteristic  form  in  the  midst  of  red  hot 
lava^  When  the  heat  is  carried  higher,  it  is  capable  of 
softening  it»  and  occasiomng  it  to  undergo  a  sort  of  calci* 
nation.  It  then  cracks,  aiid  the  niatter  of  the  lava  pene- 
trates these  cracks  in  the  leucite;  whence  we  perceive  wiihia 
it  particles  of  lava,  which  are  distinguishable  by  their  black 
or  brown  colour,  and  little  blebs :  but  the  form  of  tite  leu- 
cite is  preserved,  because,  as  the  lava  entirely  surrounds  it, 
no  part  of  its  surface  can  separate  from  it.  This  is  the 
case  with  the  leucites  of  the  ancient  lava  of  Viterbo;  and 
on  the  piece  in  my  possession  there  are  tieveral  niches  of 
leucites,  with  the  impression  of  their  facets.  The  lavu  and 
leucites  coming  together  out  of  the  fires  of  the  volcano,  at 
tlie  lava  there  must  be  more  perfectly  fused  than  when  tt 
Hows  exposed  to  the  open  air,  and  in  it«i  subterranean  course 
mutst  meet  with  narrow  passages  in  which  it  is  compressed, 
its  matter  must  penetrate  more  easily  into  the  cracks  of  the 
leucites. 

It  has  been  said,  that  no  leucites  are  found  in  lavas  that  Kot«atj  t6d» 
have  flowed  with  rapiditv,  but  that  they  are  confined  to  ^r""'?*^ ''I'*' 
such  as  have  flowed  slowly.     This  is  a  mere  ideal  dtstinc*  Aowed  tlirwtf . 
tion :  for  by  what  bigns  can  we  determine,  whether  a   Uva 
have  flowed  slowly   or  rapidly  ?     1   fancy  it  woald  puzzle 
any  man,  to  deteTmtne  this  with  certainty:  and  besides, 
what  change  can  the  less  or  greater  velocity  or  ^lowne^  of 
its  course  occasion  in  the  substance  of  a  lava? 

The  following  is  a  very  remarkable  fact  related  by  Mn  L*)a«*  IciaHhs 
Dolomieii*  ♦*  Loose  leucites  are  so  abundant  in  theflcimty  J^"*^**  ■**•'* 
of  Home,  that  the  mad  from  Rome  to  Frescati  may  be  said 
to  be  covered  with  them.  The  rain  washes  them  away,  and 
collects  them  in  vast  quantities  in  the  ditches  by  the  road* 
side/'  To  this  fact  Mr.  Bolomieu  subjoina  some  conjec- 
tures respecting  the  origin  and  formation  of  the  leucites, 
in  which  1  think  he  is  mistaken,  though  he  is  far  from  sup* 
t^osiog  them  to  have  been  formed  of  the  matter  of  lavas, 

)  have  not  seen  this  singular  place^  but  i  possess  a  pretty  They  tnnmt 
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from  derom-    large  number  of  tlM^se  very  Icucites^  from  the  sroallest  siss 

posed  lava.       ^^  ^j^^  ^^  ^  ^-^^^^  cherry.     They   must  have  come  front 

spongy  lava  at  uo  jjprcut  distuuce,  that  has  been  deconposed» 

I  have  seen  some  of  the  same  nature  near  Civita  Castel* 

Simnaronsf     lana;  the  whole  surface  of  which  was  spotted  with  a  multi- 

l^i^lajja!       ^"^^  ^  white  Qrrains.     Unfortunately,  and  to  my  great  re*- 

gret,  it  rained  very  hard  at  the  time,  which  presented  my 

alighting  from  my  carriage«     How  ran  we  conceive,  that 

the  multitude  of  loose  leucites  at  Frescati  were  formed 

from  the  substance  of  the  lava  that  included  tliem  ?    They 

are  a  little  tran8|>arent,  and  of  a  slightly  yellow  colour :  is 

there  in  this  any  analogy  with  the  colour  or  matter  of  lava? 

Indeed  we  might  as  well  maintain,  that  the  garnets  ia- ' 

eluded  in  a  rock  have  been  foruHxl  of  the  substance  of  thai 

rpck. 

Crystals  said  to      ]\Ir.  FU  de  Bellcvuc  imagines,  that  the  crystals  throwa 

t^^craicrl  *"     ^^*  separately  by  the  crater  "  are  new  products,,  formed  in 

the  crater  itself  by  a  tirst  cooling." 
None  but  hj        Nothing  is  formed  in  the  crater,  or  to  speak  more  accu- 
suhlimaiioa.     yj^tcly  on  its  sides,  but  crystals  of  suits  and  sulphur  by  sub- 
limation ;  and  never  any  crystal  of  solid  matter  like  tliose 
contained  in  lava. 
The  !ava  said        To  support  this  opinion  he  fixes  two  epochs :  the  first  of 
to  cool  in  the   which,  according  to  him,  takes  place  in  the  crater  itself.    A 
US  eruption,     fi^'st  cooling  in  the  crater !     But  let  us  admit  this  supposi- 
tion.    Tl\iis  we  have  a  lava  cooled  and  hardened :  but  from 
a  lava  c^e  to  this  state  none  of  tlie  substances  contained 
in  it  could  be  separated  so  as  to  appeal*  loose :  i'or  this  it 
must  be  plunged  again  into  the  fire  of  the  volcano;  and 
would  it  not  there  enter  again  into  fusion  ? 
The  crystals         ^^^^  cj-ystals  that  are  found  detached  on  the  cone  of  a 
nierely  thrown  crat<fr  have  been  separated  in  the  crucible  of  the  volcano 
vloVionl  '^^^  itw'lf  by  the  ebullition  of  the  melted  lava,  and  the  jets  of 
Crater  on  Etna  J^  **'fP^^**?^"®r    The  crater  that  opened  on  Etna  in  l66^ 
t-f  IC69.  exhibit^  a  very  instructive  example.     The  very  large  cone 

raised  by  this  opening  is  covercl  with  an  innumerable  mul- 
titude of  pyroxene  schoerls,  all  without  exception  covered 
by  a  slight  ^rust  of  the  lava  that  contained  them,  mixed 
among  the  small  ^coria2  in  whicli  some  are  included.  This. 
Uva  cannot  have  been  cooled  for  a  moment  from  the  first 

instant 
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instiknt  orits  funion ;  yet  we  her€  find  a  miiHil^Qdt*  of  crf^ 
toL%  that  issued  from  the  crntcr  ready  formed.  Can  thete 
have  been  produced  by  h  first  rooling  of  thw  lafu  ?  The 
exH>rrtiou9  inius  oi*  thi«  lmv«f  thai  iapvied  i'rtmi  the  foot  of 
the  cone,  coutaias  itself  a  prodi^irjiid  quimtity  of  these 
BcKot^iia:  all  their  tidges  are  di:aLia^ui^hj.blti  oa  tbt^  iurfiice 
of  thi;  fractures, 

ThU  same  lava,  and  the  jets  of  tie  explo^iou;),  exhibit  Ann tlicrfiet 
another  interestitv;;  facU  It  includes,  beside  the  j^Toxeoe  J^'^r<fct^^«  i^iit 
ichoc^ris,  a  multitude  of  stn^U  cry!»talUue  lamiuie  of  tk 
whitish  colour*  that  have  no  re<^ular  forin»  and  ajjpcar  to 
he  ftcales  from  some  substntic**  splintered  by  the  heat.  These 
kimina?  ere  lound  detache<i  hkewi<5e,  tniriijjled  witli  the 
tchoerU  and  little  scoriee.  Can  we  discover  iiere  that  pfai/ 
o/affintlies,  to  which  the  formation  of  the  crystals  ituUidcd 
in  l»va  Is  ascribed,  *inre  here  is  bo  ro^lar  fticm  ?    Be^  m  ^fnm 

the  play  of  affiniiies  can  take  place  only  when  the 


h"a<U«* 


cule*?,  on  which  they  act,  are  at  liberty  to  unite,  which  thi»y 
cannot  be,  except  in  a  maus*  perfertly  fluid:  and  this  is  not 
the  f^tate  of  lava,  in  which  it  is  aa^crted  to  occur.  They 
l^k^re  in  fusion,  no  doubt;  but  tt  is  a  dull,  hnuvy  fu:iion>  thut 
^^  has  no  pro^resMve  motion  but  on  steep  des^cents,  or  from 
the  successive  impulnes  given  by  the  matter  that  i ago r.*a  from 
the  volrano,  anil  fiiu&heit  before  it,  Tthite  at  the  same  time 
it  spreads  at  the  m\v^^  that  which  preceded  it.  How  can 
aAnitii^  be  exerted  in  «cich  a  mas^s  ^ 

The  burning  matf'i'rs  thrown  up  by  the  explosions  of  the  .^^        . 
crater,  t*oujf  «f  wliich  are  drops   of  eoinpuct   liiv;i,  others  m*  I m  iherx* 
eiiUi  torn  from  the  ma««  in  fusion,  contain  likeniie  J*'"^^"**^*^'^" 


^VlWifni 


pyroxene  nchoerls,  which  i*how  theiuseWes  entire,  when 
iheuc  f moments  have  bei»n  exposed  to  the  corrohive  Qttjijfi 
of  the  vapours  of  f  lie  crater.  This  action  is  som^f times  cur-* 
ricd  w>  far,  nu  to  redoce  these  Fra*;mentj*  to  a  decree  of  soft- 
ness little  le^s  tJian  that  of  dough :  and  the  schoerU  tht^ie 
"bein^  in  perlW-t  pretervatiou,  they  are  well  difi  1 

by  thoir  blat^k  colour  on  the  y<|low   (^ulphurouii  ti  i 

paste,  which  acquirca  soiue  cousistiiicy  in  dryifi^»  bot  ij 
aftaily  broken.     I  have  collected  several  piece*  in  '  f- 

fefent  ftiaites,  which   are  now  before  me.     We  rs.i  ^ 

irose,  that  (here  vi%»  a  momcDt  of  fk »t  cooling  iu  this  cafu? :  , 

iiuce 
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fttnce  these  pieces  were  throim  from  the  focut  of  the  inol* 
ctinoy  at  the  very  tooment  wheD  its  contents  were  in  the 
highest  fusion* 

V'fJ^^       "  ^^^  ^^  ^^^  ^^^  natuml  ideas,  that  pra^cnt  them- 
ril(Ouldb«ci>m.  selves,  to  solve  so  many  difficuTties,**  says  Mr,  Fl.  de  BeU 
Kind  wiih       levue  tit  tJ>e  outset,  "  must  be  carefully  to  compare  the 
products  of  volcanoes*  and  the  circumstances  in  which  they 
are  found,  with  the  results  of  those  large  bodies  of  fire,  by 
means  of  which  man  separates,  dissolves  brings  together, 
and  combines  mineml^,  and  produces  in  them  a  change  of 
Tins  dene.       form.**     This  I  have  just  done.     I  have  compared  the  pro- 
ducts of  our  glass-house  furnaces  with  those  included  in 
lava,  and  the  result  of  my  com|>arison  is,  that  th«^  are  to* 
tally  difibreut. 

fTo  hM  ctmtiuded  m  ovr  nui./ 


V, 
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ExptrimenU  m  Molyhdena :  by  CaRtsxiJiN  Fbeoehc 

BUCUOLZ. 

f  Continued  from  p,  13B*J 

VI,  Phenomena  presented  hg  molyhdena  exposed  to  the  actiom 
of  fire  in  cotUact  with  atmospheric  air, 

Exp.  2«.  A.  Piece  of  molybdcna  in  the  metallic  state, 
weighing  fifty^threc  gralnst  of  a  moderate  consiblency,  and 
an  ashen  gray  colour,  was  put  into  a  Hessian  crucible,  and 
I  he  heat  mised  gradually.  Scarcely  had  the  heat  reached  « 
deep  red,  when  the  surlace  of  the  metal  became  of  a  brown* 
ish  yellow,  and  soon  changed  to  a  fine  violet,  i  a  dining  to 
indigo.  The  metal  being  withdrawn  from  the  fire  and 
broken,  its  central  part  was  still  gray,  and  had  undergone 
OxM«<r  in  M-  no  slteration.  From  this  nucleus  to  the  surface  the  colour 
fereni  degrees.  p^Q^eeded  in  gradation  through  a  yellow  and  brownish  yel- 
low to  blue.  The  metal  having  been  again  exposed  to  the 
same  degree  of  fire  fot  a  sufficient  time,  it  became  entirely 

blue( 
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blue:   but  many  precautions  were  necessary  to  attain  thi»  Blue omd*. 
result*  because  the  surface  passed  very  r^dily  to  a  higher 
degree  of  oxidation,  and  quickly  reddened-     On  this  blue 
mass  I  poured  cold  water*  which  partly  dissolved  it;  and  by  Disi9(i«diii 
boiling  I  completed  the  solution*  which  was  equally  of  a  ****^^* 
blue  colour. 

When  the  crucible,  in  heating  it  more  strongly,  passed  Exposed  to  a 
to  a  deep  red,  the  metal  quickly  began  to  burnt  putting  on  f*'*^«««'» 
likewise  a  deep  red  appearance.  At  this  degree  of  heat  it 
kept  its  deep  blue  colour.  The  fire  being  increased,  tlie 
metal  was  brought  nearly  to  a  white  heat,  and  after  cooling, 
iii  surface,  to  the  depth  of  a  few  line^,  was  of  a  blueish 
white;  nearer  the  centre  it  wa»  of  a  blue  inciiniog  to  vio- 
ler;  and  the  nucteun  was  violet  inclining  to  brown,  like  the 
aiatter  obtained  in  decomposing  molyhdate  of  ammonia  by 
heat.  The  metulllc  mass,  which  had  little  consistency  till 
the  action  of  the  fire  had  given  its  surfuce  a  white  colour* 
became  more  compact  and  tenacious,  so  that  it  was  diili* 
cuh  to  crumble  it  between  the  fingers.  On  urging  the  fire  Add  fonaed. 
the  whole  surface  became  enveloped  by  the  molybdic  acid 
that  was  formed  ;  and  this  acid  gradually  increased  in  quan- 
tity, till  at  length  it  entered  into  fusion. 

The&e  phenon^ena  evidently  indicate  different  degree  of  Dit^rent  de- 
oicidation.     The  brownish  oxide  may  be  considered  as  t|,e  ^^** '^ *^'*** 
first  degree*  The  violet  brown  oxide  is  very  probably  at  the 
same  degree  of  oxidation,  as  that  obtained  by  exposing  the 
molybdateof  ammouja  to  a  red  heat.     The  blue  oxide  so- 
luble in  water  seems  to  contaio  a  larger  quantity  of  oxigen; 
while  the  blueish  white  oxide  may  be  considered  as  a  mix- 
ture of  the  blue  oxide  with  white  o\ide,  the  last  of  which  is 
probably  nothing  but   molybdic  acid,  that  fuses  and  t,ub* 
limes  at  a  higher  heat.     Thus  these  difiVrent  oxides  may  be  Tbeit  < 
arranged  in  the  following  order:  the  light  brown,  the  violet 
brown  or  violet,  the  blue,  and  the  while. 

Of  these  oxides  the  blue  thiefly  attracted  roy  attention.  Blue  chifBj 
more  porticularly  on  account  of  the  ditferent  manners,  in  n^^^d. 
which  it  may  be  produced  by  oxidation  and  disoxidation,  ia 
the  treatment  of  molybdena  by  acids,  alkahne  sulphurets 
loetAiliic  solutions,  Lc. 
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Experiments  on  ik^  blue  oxide  of  molybdena* 

Szpcrimentt         Exp*  23.     Fifty  grains  of  metallic  molybdena  powdered 
wiibift.  were  put  into  a  porcelain  cmcibley  placed  in  a  sloping  di-- 

rection  ou  the  iire,  and  heated  till  the  surface  acquired  a 
blue  colour.  On  tirst  heating  the  powder  became  pf  a 
brovf  nisb  yellow,  wUch  soon  changed  to  a  copper  brown. 
This  colour  remained  some  minutes*  till  the  crucible  ac^ 
quired  a  greater  heat*  The  metal  burned  in  a  |)art  where 
the  crucible  scarcely  began  to  be  of  a  dull  red.  Imrae^ 
diatcly  on  this  I  drew  back  the  crucible,  and  kept  it  for  % 
quarter  of  an  hour  exposed  to  a  moderate  heat,  constantly 
stin-ing  the  |X)wder.  The  brown  colour  thus  changed  com- 
pletely to  a  grayish  blue,  and  the  powder  carefully  collected 
and  weighed  had  gained  an  addition  of  fire  grains,  or  one 
tenth.  Having  poured  on  it  an  onnce  of  water,  and  shaken 
it  a  few  minutes,  a  very  small  portion  only  was  dissolved* 
On  keeping  the  mixture  for  two  hours  at  a  heat  of  30* 
[86**  F.]  the  solution  assumed  a  deep  sapphire  blue  colour, 
and  a  bitter  metallic  taste.  Having  decanted  the  solution* 
and  poured  a  fresh  quantity  of  water  on  the  residuum,  I 
)>rocecded  as  before,  and  obtained  a  very  pale  blue  solution. 
The  residuum  I  boiled  with  two  ounces  of  distilled  water  in 
a  china  cup  till  half  the  fluid  was  wasted;  and  when  tlie 
powder  had  sub«ided,  I  had  a  fine  deep  sapphire  blue  solu- 
tion. The  stime  thing  took  place  on  repeating  this  process. 
Not  so  soluble  Thus  the  oxide  formed  in  this  experiment  did  not  comport 
cHing^exi^i.  ^^^^^*^  like  that. obtained  in  the  preceding  [Exp.  22.)  where 
ncxvt.  the  blue  oxide  obtained  by  the  calcination  of  metallic  mo- 

lybdena dissolved  in  wuter  completely.     In  this  present  case 
the  blue  oxide  appears  to  have  penetrated  the  rest  of  the 
mass,  and  prevented  the  whole  from  being  oxided  to  this 
point,  by  which  it  had  becotbe  itself  less  soluble. 
KelJuum.  The  residuum  when  dried  weighed  twenty  grains,  and  was 

of  a  dark  gray  inclining  to  brown,  which  led  me  to  believe 
it  was  a  mixture  of  brown  oxide  and  metal.  I  then  put  it 
Hottted  again,  again  into  the  cup,  and  roasted  it  cautiou!»ly ;  and  in  fact, 
(^  soon  as  1  begun  to  heat  it,  its  colour  changed  to  brown 
inclining  to  blue,  till  by  degrees  it  l)ecame  entirely  blue. 
After  having  boiled  it  three  different  times  with  two  ounces 
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I  ef  water  till  half  was  evaporated,  1  obtained  a  blue  sola- 
tion.  Still  I  liad  a  residuum  of  fifTteeii  grains,  wliicU  wat*  Stul  m  resi- 
of  a  copper  brown  incliniiii^  to  blue.  This  I  set  aside  for 
the  present,  and  made  a  trial  with  a  targe  quantity  of  metal, 
in  order  to  find  a  readier  method  of  obtatiiing  the  blue 
oxide, 

Exp,  ^4,     I  reduced  two  hundred  grains  of  tnetulUc  ro<H  Exp.*4. 
lybdena  to  a^  Bne  a  powder  ha  passUile,  and  treated  this  as 
in  tlie  preceding  ex[>enmeut,     A  copper  brown  oxide  was 
formed,  which  bpcume  blue  on  contiouiug  <hc  bent*    When 
it  was  nearly  of  an  indigo  blue,  with  a  tint  of  gray,  and  be- 
gan to  burn  in  ditferont  places,  I  withdrew  it  from  the  ilre, 
put  it  into  two  mmces  of  water,  and  boiled  it  fill  half  was 
evaporated.     A  blue  solution  was  thus  obtained,  and  the  re- 
sidouHi  was  treated  three  times  in  the  same  way.     The  lust 
residuum  had  entirely  lost  its  Hueness,  and  acquired  a  co|>- 
per  colour:  however,  \  boiled  it  thrice  more,  nud  the  solu- 
tion was  utiU  blue.     This  h  an  evident  proof,  that  simple  Bodmg 
bailing  in  water  changes  the  brown  oitidc  into  blue  oxide,  ^,^^n  ^,ji^^ 
and  consequently  that  the  latter  i*i  tnore  oxided.  *>l"e' 

I  now  attempted  nctually  to  convert  the  brown  ostide  that  Atteinpiito 
remained  into  blue  oxide  by  coutinued  ebullition  in  water,  ^.^f.^il  ' 
and  for  this  puri^ose  I  put  it  into  a  large  ve^set  with  sixteen 
ounces  of  distilled  water,  which  I  boiled  till  it  was  re*tiived 
to  two.  The  solution  was  blue  it  is  true,  but  not  to  *iuch  a 
degree  as  i  expectttd  from  so  loa^  builinjtc*  I  therefore  tried 
whetlier  the  brown  residuum  would  not  be  more  eunily 
.tblQiged  into  Idue  oxide,  if  i  merely  moistened  it  and  af- 
terward dried  it  repeatedly.  Thid  I  did  ten  time«;  and 
each  time  i  [joured  an  ounce  af  water  on  the  residuum^ 
which  I  boiled  for  live  minutes.  The  solution  was  stilt 
blu9|  and  ia  this  way  i  reduced  U^e  brown  oxide  to  eleren 
grain  s« 

This  mode  of  preparing  the  blue  oxide  is  very  trouble- Trial  §  to  pr#* 
some,  I  was  sensible  of  the  dt-fecl,  and  I  sought  by  severul  o^X^^|ii)*i^t 
methods  to  find  a  t>ett«r.     1  had  ob^ierved,  that,  when  a  ^o-  tmuble 
lulion  of  molybdent^b  sulphune  acid  is  decomposed  by  an  With finJt^lttifie 
alkaline  Bulphuret,and  timt  aAerward  a  bttle  sulphuric  Rcid  ^^^* 
is  added,  the  precipitate,  that  was  formed  in  \be  fir%t  in- 
itance^  is  deeooftpo^*  andLa  blue  solution  is  produced, 
I.  .  But 
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OmlAnotbe     But  T  could  discover  no  method  of  collectiag  the  blue  cxid« 

***^    .'*?^**^*^'  in  its  pure  sttite;  for,  after  I  had  evauorated  the  tolutioa  of 
CLtitnc  of  til  iOm       ^        *  ^  * 

IkiblUt;.  this  oxide«  I  could  uot  neparate  the  residuum,  on  accuunt 

of  its  ^rcut  bolubihty,  either  from  the  sulphunc  acid,  or 
from  the  alkali ue  iiulpiiate  formed  by  mt^unsi  of  the  sulphii-^ 
retted  at  kali*  A  portion  of  sulphur  too  remained  in  this 
retiidimm..  It  h  true  the  alkalis  separated  a  small  quantity 
of  oxidf,  when  die  solution  was  concentrated,  but  it«  snlu- 
bility  did  uot  permit  me  to  wash  what  was  on  the  filter.  I 
must  observe  too,  that  an  excess  of  alkali  destroyed  the  blue 
colour;  consequently  it  is  probable,  that  it  occasioned  a 
higher  decree  of  oxidation. 

To  etfect  the  separattou  sought,  I  endeavoured  to  avail 
myself  of  the  experiment  of  Scheele  and  other  chemists^ 
namely,  that  molybdic  acid,  when  dissolved  in  other  acids* 
acid,  aifords  a  blue  liquor.  The  muriatic  acid  appeared  to  me 
aiost  proper,  on  account  of  its  volatility.  Accordingly  I 
dissolved  two  drachms  of  brown  oxide,  obtained  by  caU 
cining  molybddte  of  ammonia,  in  moderately  concentrated 
muriatic  acid*  The  solution  during  ebullition  changed 
frotn  brownish  yellow  to  yellowish  green,  and  la^ttly  to  a 
deep  blue.  1  evaporated  to  dryness,  and  obtained  a  mass 
of  a  dull  blue,  but  I  could  not  free  it  entirely  from  the 
acid  thot  adhered  to  it.  On  washing  it,  it  was  partly  dis- 
solved, and  what  pa^ed  through  the  6 Iter,  as  well  as  what 
remained  on  it,  contained  muriatic  acid.  If  I  hented  the 
blue  mas^  more  strongly,  it  became  gray,  and  was  deprived 
of  its  aolubility  in  water  as  well  as  of  its  muriatic  acid. 
After  several  unsuccessful  trials  varied  in  different  ways,  I 
iras  at  length  It  d  to  the  object  I  sought  by  the  consideration 
Moit  metaU  of  a  simple  fact,  namely,  that  a  solution  of  molybdic  acid 
chajije  the  assumes  a  blue  colour  by  the  contact  of  most  metals.  I 
conceived  it  would  be  the  same  with  molylidena  itself,  and 
that  tliis  metal,  participating  in  the  oxigen  of  tlie  molybdic 
acid,  would  ehnnge  it  to  the  state  of  blue  oxide* 
li  fn,  of  mo-  Exp.  ^25-  In  consequence  I  look  twelve  grains  of  metaU 
iVot^tr^"id  ^'*^  molybdena  and  twenty-four  of  molyl>dic  acid,  reduced 
to  m^ncr  kmm  the  whole  to  a  ver}'  fine  powdt  r,  and  put  this  into  seven 
Uwi  uatide.  ounces  of  water.  After  standing  ten  minutes  the  liquor 
assumed  a  blue  colour,  wluch  grew  deeper  and  deeper.   On 
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boiling  for  half  an^  hour  the  solution  was  found  to  be  much^ 
ttnm^r  than  in  any  of  the  precediTiijf  triab  \  and  on  boil- 
lag  it  »  second  time  the  i^hole  ol*  the  acid  and  metal  had 
disappeaTed,  e?ictpt  tiro  or  three  grains,  beiag  oonvertad 
into  b\\ic  oxide, 

1  was  now  desinms  of  trrifii^.  whether  I  could  not  obtaiot 
the  blue  oxide  io  a  still  simpler  and  cheaper  manner,  by 
^mplopo^  the  brown  oxide  ^jbtained  from  the  decompoM« 
tioQ  of  molybdate  of  am  mom i  ingtead  of  metallic  mo1yb« 
deno. 

'      Ejcp.  ^6,    A  hundred  grains  of  raolybdic  acid  and  eighty  100  grt,  of  mad 
of  brown  oxide  were  triturated  together,  and  reduced  to  a  ynwn  amdm 
very  fine  powder.     This  powder  bein^  wetted,  after  some  «litl  the  urn*, 
time  a  blue  colour  appeared,  but  much  more  tardily  than  j  j'^  ****'*     *^ 
when  metallic  molybdeoa  waa  employed.     At^er  trilur^ng 
tlitB  mass  howe^'er  fi)T  a  quarter  of  an  hour,  the  mag^ma 
wa#  very  blue.     It  was  then  boiled  four  times,    with  Ibiiff 
ounces  of  water  each  lime,  and  the  whole  was  dissolved  ex« 
cept  a  few  grains     The  solutions  were  blue. 

Several  other  trials  convioced  me»    that  molybdena  in 
the  metallic  state  acts  more  powerfully  than  the  browo  ox- 
ide in  converting  molybdic  acid  into  blue  oxide.     I  found  MoIyWena 
loo,  that  by  long  triturating  a  mixture  of  metallic  molyb-  ^rown  oxide 
dena  and  brown  oxide,  and  adding  water  from  time  to  time«  into  blue  by 
to  as  to  keep  the  mixture  of  the  consistence  of  ]>np«  the  great*  ^*l"7*^  *"*  *^ 
er  part  of  the  mass  might  be  converted  into  blue  oxide. 

When  the  mixture  was  dry,  I  poured  extremely  pure  ExiraortliaiTy 
water  on  il;,  when  a  smell  nearly  reseinblinf^  th«t  of  oil  of  *"**^  ^'^^^  ^*' 
foaemary,  faintly  inclining  to  that  of  camphor,  was  rety 
•ensibly  emitted.  This  is  a  very  extraordinary  circumstance ; 
but  if  any  one  should  doubt  th^  fact,  I  can  appeal  to  the 
testimony  of  MeKsrs.  Trommssdortf  and  Hiil*erle,  who  were 
with  uie  when  I  made  the  experiment.  Perhaps  the  cause 
of  this  might  be  discovered  by  operatiDg  with  a  larger  quao* 
tity  of  materials. 

£zp»  27*  I  took  all  the  solutions  t^t  blue  oxide  in  pure  Th^blue^o^ 
water  produced  in  tlie  preceding  experiment*,  poured  them  tio«* «t*J^«*'** 
into  a  porcelain  capsule,  and  boiled  them  dowu  to  the  con* 
mstence  of  a  sirup.  As  the  liquor  boiled  it  grew)  llgbtof 
coloured,  till  at  length  it  appeared  of  a  diMf^  aliil  gtsfi 
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and  after  it  was  cold  it  resembled  altogether  a  concentrated 

solution  of  acptite  of  copper  inclining  a  little  to  blue,  in 

other  woid%  it  was  of  a  deep  blueish  green ;  it  was  of  a 

metallic  and  bitter  taste;  and  no  precipitate  was  fonned* 

The  addition  of  a  littlo  muriatic  acid  appeared  to  restore 

the  original  blue  colour.    This  experiment  evidently  shows, 

that  the  blue  oxide  is  capable  of  passing  to  a  higher  degree 

•f  oxidation  by  the  effect  of  simple  boiling  in  water ;  and 

that  this  degree  of  heat  must  if  possible  be  avoided,  whea 

we  wish  to  obtain  blue  oxide.     Several  other  experimeutsy 

which  it  would  be  superfluous  to  detail  here,  taught  me, 

that  the  following  process  is  be^t  adapted  to  produce  a  pure 

and  permanent  blue  oxide. 

Best pfwuf  for     Take  one  part  of  metallic  molybdena  and  two  parts  of 
obuhitnir  po«  ««••        .«j       1  ^1  ..1- 

andpennAnent  pa*^  molyfodic  acid  (or  three  parts  of  brown  oxide  and  four 

h\u€  oxide.  of  acid),  triturate  them  a  considerable  time  in  a  porcelain  or 
glass  mortar,  moistening  the  mixture  with  distilled  water, 
either  at  the  beginning  or  after  it  is  reduced  to  a  fine  pow« 
der,  so  as  to  give  it  the  consistency  of  pap.  Continue  the 
trituration  with  a  moderate  heat,  till  the  matter  is  ver}-  blue. 
Then  add  eight  or  ten  parts  of  water,  and  boil  for  a  few 
minutes.  After  the  liquor  has  stood  a  little  while,  filter  it, 
and  continue  to  triturate  ami  lixiviate  the  residuum,  till  no 
more  blue  solution  is  obtained.  All  the  solutions  being 
poured  into  a  porcelain  capsule,  they  are  to  be  evaporated 
at  a  brat  of  3i)*or  40**  of  R.  [lOO^or  12^**  F.],  when  the  co- 
lour will  undergo  no  sensible  change,  and  a  very  fine  blue 
residuum  will  be  obtained,  which  is  soluble  in  a  very 
Fvip<  ration  6vn<dl  quantity  of  water.  Care  must  be  taken,  that  the 
invi>tu4)tbcioo  evaporutioa  does  not  go  on  too  slowly;  for  I  think  I  have 
**"^'  obaerred^  tliat  in  consequence  of  being  in  contact  with  the 

oxigen  of  the  atmosphere,  the  blue  oxide  passed  gradually 
to  green,  yellow,  and  lastly  evi:n  to  white  molybdic  ucid.  At 
least  I  liave  remarked  these  phenomena,  when  potash  or  am- 
monia was  present  in  the  blue  solution. 
Meanvorpro-  This  accident  however  may  be  prevented  efTcH^tually,  by 
viBiiting  tot*  l<;aiing  a  little  metallic  molybdena  or  brown  oxide  in  contact 
with  tlie  solution  evaporated,  till  the  liquor  has  attained  the 
consistence  of  a  sirup.  This  will  prevent  the  oxigen  present 
from  producing  a  higher  degree  of  oxidation. 
*    *  -  From 
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From  the  experiments  on  the  blue  oxide,  thai  hare  been  General  re- 
related,  wc  limy  deduce  the  following  results.  **"*** 

K  Several  of  the  degrees  of  oxidalioa  before  observed 
hare  been  confirmed,  and  some  others  discovered.  In  the 
experiments  made  on  metallic  molybdena  I  have  frequently 
remarked,  that  Its  surfuce  lost  its  splendour,  and  bcemed  to 
become  coated  with  a  graj^  m sitter. 

Tliiii  is  certainly  a  commencetnent  of  oxidation,  and  is  Different 

the  tirftt  stage :  the  brown  oxide  ii»  the  next:  and  this  |Misse8,  J^^J ^  ^^  ^' 

as  haji  been  sald^  by  boiling  to  the  blue:  which  may  likewise 

be  produced  by  heating  the  metal,  or  by  heating  tlie  brown 

oxide  obtained  by  the  decompositiou  of  the  inolybdatc  of 

ammonium  and  it  appeari^i  that  the  substance  produced  by 

the^  two  diflerent  operations  ni;iy  be  considered  as  jdeati- 

caU    After  the  blue  oxide  we  have  tlie  blucUh  green,  which 

toiiy  be  produced  by  boiliui^  the  blue,  or  leaving  it  exposed 

some  time  to  the  atr:  and  the  contact  oi  metallic  molyb- 

dena,  or  the  action  of  pure  ammonia,  %viU  bring  this  back 

lij^ain  to  the  state  of  blue  oxide.     Lttotly  the  blueish  green 

oxide  passes  to  ^e//otr,  and  at\erward  XowhUe^  which  i:s  the 

molybdic  acid.     The  transmutatiou  of  the  blue  oxide  into  Allfili  pro* 

the  last  two  \^  jsinuularlv  uromott  d  Kv   Hit*  i>n-^inr»^  nf  ^m  ^ot<?f*htflier 

CKkidiUiou, 
alkali. 

S.  The  white  molybdic  acid    plact-d   in  cmitact  UiUi  the  MglyMic  acid 

brown  oxide,  or  with  metallic  uiolybdcna,  divides  its  oxi^t^n  <^^"vcrtcd  to 

with  them,  and  thus  passt^s  to  ifie  state  of  blue  oxide.     The         <***<1^ 

blue  colour,  that  molybdic  acid  acquires  on  the  addition  of 

a  metallic  solution,  us  remarked   by  Scheele,   Hefer,  and 

llsemanu*  is  an  effect  of  a  dmtlar  dij^oi^i^enatiou.     Other 

disoKi^enizingcircumtelancf^  may  occai^ion  the  conversion  of 

the  molybdic  acid  to  the  state  of  blue  oxide,  as  for  instance 

the  passing  of  ammoniacM    gas  over  it. 

After  huving  dii>covered  these  different  degrees  of  oxida*  Proportion!  of 

tion,   it  oppears  an  object  to  ascertain  the  proportion  gft^'^'g '"  *«"^- 

'  oxitcen  to  the  metal  in  each.    This  I  shall  pnnme  with  ?ome  taquiry.  ^^  ^ 

other  inquiries,  when  I  have  procured  i\  «iuflicient  quantity 

'  of  the  ore  of  molybdena.     The  principal  subjects  of  my 

'  research  will  be  the  blue  Jiud  the  brown  oxide,  as  they  ^ire 

the  ujout  ^table^  and  are  mo»t  ea*5y  to  procure  in  lar^*  (jdan- 

lity  and  unmixed:  but  what  render*  them  particularly  in- 

0  2  tertrsting 


19S 


IS  an  acid  more 
Ih&ii  the  add 


omideaba^cid. 


converted  into 
blue  oxide  by 
v&icr  at  ihe 
cominon  tem- 


BitnvnaKUie 

tlieiame. 


Off   iHOrGBSTfOH. 

tfTestlngi$»  that  theyfV*»qwently  occur  in  rariotw  op^ratmns 
o»  molybdeiia,  I  tliall  confine  mys^elf  here  to  a  ieir  of  the 
principaT  prnp^rtics  of  the  blue  oxide.  I.  It  cotuporta 
itself  altogc-thtr  aa  an  acid.  It  rodent  blue  paper  more 
quickly  and  mort  powerfully  than  the  white  acid;  and  it 
jn'oduces  a  brisk  effervescence  on  combining  with  alkaline 
carbonates,  witli  which  it  furnishes  a  blue  solution.  We  aee 
here  a  base  combined  with  a  certain  quantity  of  oxigen 
manifesting  a  strongi.*r  acidity,  tlmn  when  it  contain? 
greater  quantity  of  the  RcidifyitJ^  principle;  a  very  re- 
markable anomaly.  2.  Thi^n  acidity  Eitill  remains  when  the 
blue  oxide  has  pa^acd  to  the  state  of  blueish  green  ojctde 
(which  reverts  to  its  former  state  on  the  addition  of  an  alka^- 
line  corbonate).  Its  prepariTtion  shows  its  solubility  in  water, 
but  I  have  not  yet  ascertained  the  quantity  water  will  take  up* 
Exp,  2S.  The  manner  in  which  metallic  molybdena  com- 
ports itself,  when  heated  in  the  open  air,  has  already  been 
seen*  Some  phenomena,  that  occurred  when  I  wiis  ascer- 
taining its  6peci6c  gravity,  led  me  to  examine  what  would 
take  place  on  leaving  it  in  contact  with  water  at  the  onlinary 
temperature.  For  this  purpose  I  took  thirty  grains  of 
powdered  molybdena,  put  it  into  a  porcelain  cup%ulei  and 
wetted  it  with  water,  which  I  left  to  evaporate  slowly. 
Having  poured  fresh  water  upon  it,  this  afterward  acquired 
a  blue  colour:  and  this  process  being  several  times  repeated, 
the  whole  of  the  metal  was  converted  into  blue  oxide.  The 
different  det^rees  of  intermediate  oxirlation  observed  in  my 
other  experiments  did  not  occur  here-  The  brown  oxides 
treated  in  the  same  manner,  produced  a  similar  result. 

fTo  be  concluHed  in  our  next  J 


VI- 

Remarks  oh  ihe  Formaiion  qf  Acetous  Acid  in  Ctuts  of  /n- 
di^eitwn;  bf  Mr,  Pkrfb&bs,  Apothccaiy^  «r  Atilies. 
Communicated  b}f  Mr*  P^icMCNXtEa*. 

^i^^lEMISTS    at  present  are  agreed   in   opinion,    that 
fi^rmeduifbe   acetic  acid  is  formed  durmg  the  digestion  gi  ceitam  sut>» 


Eltosuch 


•  AnQAlesdr  Chimic,  ^oL*  LK,  p.  ^BO, 


fitADces; 
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lancet ;  the  experiments  btfte  given  therefore  <mly  con£nn 
what  baM  already  beeu  advauced.     Tli^  do  not  ei^aally  acU 
vit  however,  that  the  spirit  uoim  fermetitatioti  otay  take  place 
thf  re.  This  our  author  asacrts ;  but  as  it  iii  a  mere  aMcrtion^ 
the  subject  deserves  farther  inquiry. 
1  Phyiii<»loffiata  have  long  bceu  convinced,  that  fertnentation  Vinow^.  add, 
isDecesi«ary  to  dtgettioii,  and  that  it  may  be  of  the  apintttous,  m«ntction« 
acid»  or  putrid    kind,     Some  utioieutary   ^uWtaricea  are  ^^Ic^P^^cc^it* 
liable  to  all  three,  a$  iteverai  observations  show:  but  in  gnMral 
every  article  of  footi  undergoes  that  fermentation »  whick  is 
most  anittoKoua  to  its  nature. 

As  vre  are  a^^'quaioted  with  one  kind  of  fpirituous  fcrmen-  E^cperiroeot  t^ 
tation  only,  and  one  of  putrid,  1  uWl  make  no  mention  of  »»c«rtiin  the 
these  two  fettnentutioiii.     But  the  »uine  c;innot  be  Niid  ^f  ttcidfowm^\a 
the  Rcid  fermentation,  since  it  ipvt's  rise  to  several  acida  indificsiiofti 
ditfering  in  their  nature^  with  which  it  is  of  importance  to 
become  acquainted,  to  dx  the  opiuioo  of  chemUta  on  thia 
headU     Accordingly  I  determined  to  make  on  myitelf  thm 
experiments  I  am  about  to  de&cTibe. 

U     Knowing  that  my  stomach  is  incapable  of  digesting  ^jghti 
roasted  cheftUutSHithout  great  difficulty,  occa«ioniDg  alwayaofroxstedclifli^ 
eructationa,  followed   in  a  few  instants  by    insup]>ortabU> '***^**''^ 
heartburn;  I  took  eight  ounces,  which  1  ate  without  br«4Mlj 
after  fasting  thirteen  hourt^  and  having  my  stomach  p«r« 
feet ly  empty.     An  hour  and  half  after  eating  them  I  ex-  xheiieffecu* 
perienced  a  swelling  in  my  stomach,  an  effect  that  amyla« 
ceous  bubstances  commonly  have  with  me«     This  indicating 
the  production  of  some  ga«,  I  prepared  to  collect  it  in  the 
following  manner     I  look  a  funnel  with  a  long  aemicircular 
pipe,  the  small  end  of  which  opened  under  a  jar  tilled  wrth 
water  in   the  pneumatic  trough:  and  i  took  care  to  611  the 
trough  with  water,  so  as  to  cover  the  whole  of  the  tube»  that 
1  might  lose  none  of  the  g«s»  which  I  knew  1  should  emil. 
In  fact,  a  few  minutes  after  1  felt  my  stomach  still  more 
dilated,  and  soon  had  eructations*  which  I  collected  by 
putting  my  mouth  into  the  fiiuoel.     Thus  I  obtjiioed  <^^  Csrbofiic  sciiA 
diflierent  timeii  a  cubic   inch  of  ga^,  which  had   all   the  caa^roduc«4. 
chMUClPTs  of  cdrbonic  aiid,  and  a  snjatt  portion  of  atmo»* 
pheric  air»  whicJi  the  food  always  c»nicf  down  with  it,  as 
bemg  ueceieary  to  dige^ttou. 
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Heartburn. 


09   IKDIOE9TIOV. 


The  contents 
ofthestomich 
examined. 


Firt  perhai^ 
bad  been  ai>- 
sorbed. 


Appearance* 


■  The  swelling  of  my  stomach  being  dimini&hed  by  the  ab- 
straction of  this  carbonic  acid  gas  and  atmospheric  -air ;  and 
the  acid  fermentation  appearing  from  the  heartburn  1  began 
to  feel,  to  have  ^one  through  all  its  stages;  1  prepared  to 
follow  up  my  experiment. 

2.  The  object  was  to  ascertain  the  nature  of  the  acid 
contained  in  my  stomach :  and  this  could  only  be  done  by 
bringing  it  up,  that  1  might  find  out  its  specific  characters 
by  subsequent  examination. 

Accordingly  I  took  twenty  grains  of  ipecacuanha,  mixed 
with  three  ounres  of  distilled  water,  at  one  dose:  and  a 
quarter  of  an  hour  after  1  drank  warm  distilled  water  to  tlie 
quantity  of  fourteen  ounces,  without  producing  any  eflect. 
Three  ounces  more  however  made  me  bring  up^t  t^ice  all 
I  had  taken. 

On  weighing  the  whole,  I  found  it  amounted  to  two 
ounces  less  than  I  had  eaten  and  drank.  Whether  the  sto- 
mach had  digested  the  two  oances  of  fluid,  that  were  de- 
ficient, or  thoy  had  been  absorbed,  I  cannot  say. 

What  I  had  brought  up  resembled  feculic  diffused  in 
water ;  which  showed,  that  the  fermentation  had  destroyed 
the  alimentary  substance  I  had  eaten,  particularly  as  the 
smell  was  strongly  acetous.  This  smell  confirmed  the  idea 
I  had  long  conceived,  that  vinegar  is  formed  in  oases  of  in- 
digestion, and  encouraged  me  to  go  through  with  my  ex- 
periments. 

3*  I  dipped  litmus  paper  into  it,  which  was  immediately 
reddened.  A  little  dropped  into  an  infubion  of  violets  red- 
dened it  instantly.  Thus  I  was  convinced  of  the  existence 
t>f  an  acid,  and  I  had  recourse  to  the  following  means  for 
ascertaining  its  nature. 

4.  Ha\'ing  put  the  whole  into  a  glass  retort,  I  adapted 
to  it  a  globular  receiver,  furnished  with  a  tube  of  safety, 
and  with  a  curved  tube  terminating  under  a  jar  in  the 
pneumatic  apparatus,  to  receive  the  gas  that  might  be  dis- 
solved in  the  matter  I  was  examining.  The  whole  being 
luted,  I  heated  it  gradually  till  it  boiled ;  and  kept  it  in 
th'.:*  stiite  till  the  matter  in  the  retort  began  to  acquire  con- 
ProducU  Tino-'si»tency.  I  then  unloted  my  apparatus,  and  found  in  the 
^  '»  receiver  sixteen  ounces  and  half  of  a  very  clear  fluid,  the 

smell 


An  arid  pre* 
tent. 


DittiUed. 
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smell  and  t^te  of  i^  hieli  re»em1iled  those  ofdi^stilletl  vioegiir# 

and  which  hail  ull  the  propi^rtie-i  of  an  acul.      The  only 

fierifornj  product  was  a  little  carlK^iiie  acid»  which  ^as  very  anH  carbcmW 

distin^^uishabk'  by  the  rapitlity  with  which  the  btiMtles  rose  *"**• 

through  the  water,  when  it  waa  once  sttlumtcHl,  at  well  as  by 

their  tna^itude. 

5.  Though  the  smell  aud  tiiite  of  the  product  of  the  -pjj^  j^^i^j  ^^^i^ ' 
diHtitliition  already  ^hm^  me  stioug  proofs  of  the  exiaterioe  rated  wUb 
«f  acetous  acid,  1  thought  it  aece!«»;iry,  to  have  farther  con-* 
Brmatiou*  1  tht^rcfore  took  some  ^oiia  purided  by  nteani 
of  ulcohot,  and  »idjed  it  to  the  whole  uf  the  liquor  to  super- 
diiturutiou.  1  then  tilteretl*  and  cvuporated  to  a  proper  de- 
gree for  obtaiuiug  crj^tul**  of  acetate  of  soda*  f  put  the 
porcelain  vt;i»el»  that  contained  Uie  saliue  liquor*  iu  a  cool 
plttce;  aud  the  next  day,  to  my  gresit  i  -  m,  1  found« 
that  the  form  of  the  crystab,  uJiieh  v  r  led  priiuis 
much  reaembling  very  aiuall  crystalaof  sulphate  of  Mxia^  was 
precistely  that  of  acetate  of  !H>diu  Their  ta^te  too  wa«  bit- 
ter, pua^cnt»  and  §rivin^  an  acrid  ta!»te  at  the  be^^rnnitig, 
which  11  ilervvard  titiUhed  i^ith  being  alkaline;  in  shurt  they 
were  in  every  renpect  simitar  to  acetate  of  aoda  prepared  di- 
rectly from  its  component  parts. 

6.  Still  feariuij,   that  these  experiments  mis^ht  not  beTheffttidi^ 
stiiHciently  demonstrative,  I  wa^  detilrous  of  satisfying  my-  *^  "    • 
8«lf  »till  fjirther,     1  therefore  took  half  an  oOnce  of  the  »* 
line  siihstance  I  had  ohtiiiwed,  -4ve<l  it  in  six  ounces 
of  distilled  water,     Thi»  wjUh  >               s  ided  into  two  equal  ditidf^  into 
portions:  mto  one  1  pourefl  gradually  very  fine  lUlphuric  t««>  portion*^ j 
acid,  but  not  sufficient  to  decompose  it  entirely ;  and  mlA 
the    other  my   solutions!  of  bar>tc8.      The  first  portion,  <wi«<'*«^t'^ 
which  had  been  ' decomposed  by  sulphuric   acid  from  it*  nui-uid  d*-  • 
parent er  affinity  with  soda,  was  put  into  a  small  retort,  to  litM* 
which  I  adopted  a  receiver,  nxt^  dit<tillcd  with  a  identic  heat.       -         .*, 
The  product  in  the  receiver  was  ncetnuit  arid,    perfectly 
pure,  and  with  a  very  fragrant  smell,  in  fact  having  all  the 
characters  of  that  acid.     Into  the  second  I  poured  a  hoIu-  J^^^^^'J^*^^ 
Iron  of  Karj'tes,  till  the  soda  v  '  f  ir  phial 
contnining  the  solution  of  w*    -                              1       uytes  I 

I  poured  a  suiHcient  quantity  of  alcohol  to  dissotf e  flie  »od&» 

I  and  precipitate  the  acetate  of  bmrrte^i,     Thifs  I  was  com* 

L  pictely 
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Remedy. 


wA««cetou&ao«l;  and  ^1  my  euftpt-* 

From  the  esperimeaU  I  have  related  it  follows : 
I.  That  the  disteDsion  experienced  by  the  stomacli  in 
cafies  of  indigestion  is  occat»ioDed  by  the  formation  of  cur* 
boQtc  acid,  aming  from  acotitmencement  of  decompositiocift 
which  the  nutritive  substances  taken  as  food^  chiefly  vihen 
ihey  are  of  the  Hmylaceous  vegetable  kind,  have  undergone* 
6.  That  the  burning  pain  which  the  digestive  or^n 
experiences,  and  which  iiometimes  extends  to  the  CMP^ptiaguis 
w  owing  to  a  quantity  of  aoeloiis  acid,  that  is  formed  by  the 
complete  disoxigenization  of  the  aliment* 

3.  That  eight  ounces  of  roasted  cbp^nuts  produced  two 
ounces  and  siit  drachms  of  acetous  acid,  after  ha^^ng  fer- 
mented in  the  stomach  an  hour  and  half. 

4.  Finally*  that  the  meihod  of  remedying  this  disagree* 
able  aematAoa.  which  frequently  occurs  to  persons  who  havs 
weak  alomachi«  i&  to  take  after  a  meal  ten  grains  of  pow^< 
dered  colombo-root,  with  twelve  grains  of  calcined  mag- 
nesia, mixed  together  for  a  single  dose.  This  remedy  has 
constantly  succeeded  with  me. 


VIL 

Pn  the  C<mu  of  Animni  ffeai.    In  a  Letter  fr^m  a  Corret^ 
pondent- 

To  Mr.  NICHOLSON. 
Sia, 


Dr. 


]  %i^ve«i>ec«-  AJfiK,.  Keade  in  his  obser\'attoD5  in  your  last  Numbcr»  on 

tef*^  the  generation  of  heat  in  water  by  agitation,  offers  a  query ; 

"  Whether  friction  be  adequate  to  account  for  sDioial  hcat.^* 

Friction  not         ^  ^^^  ^^'  mean  by  friction,  that  which  is  produced 

mde^uaie  t6  its  the  impetus  or  flow  of  blood  in  the  arteries,  it  would  appear^ 

p     ucuoo,       ygjy  iOTprobable^  that  the  friction  thus  produced  should  be 

capable  of  supporting  animal  heat:  on  the  contrary*  I  have 

been  ioduced  to  believe^  from  analogous  experiments,  that 

animal  heat  is  produced  and  supported  by  graduai  combus^ 

Owing tocom-  ''^»  P''<^"<^^d  hy  the  action  of  the  oxigen  of  the  aUnos«| 

VuiUoDof  iron  nheric  air,  w^cb  lainluied  by  ^hc  lungs^  oa  the  iioQ  of  thm] 
lit  ih*  Wood,    •-  *»  ^^^^ 
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Llood.     At  each  inspiration  a  new  action  is  produced:  and 
the  attractton  of  oxigen  for  iron  needs  no  obiervation  from 

Your  verj"  obedient  humble  servaoti 

BrisuU,Jum  l6th,  1806.  P« 


sm 


ANNOTATION. 

THE  supposition,  that  animal  heat  is  kept  up  by  a  pro- 
cess aDalogou^  to  combustion  is  by  no  means  new  :  but  it  iff 
far  from  probable*  thiit  it  should  be  by  the  combustion  of 
iron.  If  we  consider  the  quantity  of  heat  necessary  to  pre^ 
serve  the  warmth  of  so  targe  a  mass  as  the  human  body  un* 
der  certain  circumstances,  and  requiring  constant  renovatioa. 
where  shall  we  6nd  a  sufficient  supply  of  iron,  to  generate  by 
its  combustion  the  heat  actually  produced  in  many  cases? 
or  what  becomes  of  this  iron  afterward  ?  Though  iron  ap* 
pears  to  be  pretty  generally  diffused,  and  to  enter  in  small 
portions  into  perhaps  most  animal  and  veje^etable  substances: 
yet  the  ingesta,  particularly  in  fevers,  where  much  heat  ii 
produced,  and  little  nourishment  taken,  can  scarcely  a0bfd 
enough  to  account  for  the  heat,  or  for  the  oicigen  consumed 
in  the  air  vitiated  by  respiration.  And  on  the  other  hand 
the  profK>rtion  of  oxide  of  iron  in  the  blood  will  scarcely  be 
found  anstverable  to  the  supposed  effect.  Facts  however  are 
always  i*aluab1e ;  and  a  series  of  well  cond  ucted  experiments^ 
whatever  they  may  tend  to  prove*  or  whatever  hypotheses 
they  may  contradict,  cannot  fail  to  be  interesting  to  tbe  im- 
j)artial  inquirer. 


Thii  nol 
bable;* 
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Diunpfum  (if  a  Species  qf  Ox,  named  GaynL    CoAiRUni- 
cated  btf  H*  T,  CoLEfiftoOK,  Esq'*, 

i  HE  gaffiU  was  mentioned  in  an  early  volume  of  the  re-  G9ifk\hxk\m 

searches  of  the  Asiatic  Society t,  by  its  Indian  name,  which  mpntionedM  | 

not  described. 

.  •  Alirjilgcd  from  the  Astatk  Researches,  loL  Vtll. 
f  lo  ttks  treond  ▼olame,  ^.  188,}  pu^lUhid  in  17$0. 

was 
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explained  by.  the  phrase,  *  cattle  of  the  mountains.* 
It  had  been  obscurely  noticed  (if  indeed  the  same  species  of 
ox  be  meant,)  by  KnoXt  iu  his  historical  relation  of  Ceylon*  \ 
and  it  has  been  imperfectly  described  by  Captain  Turner,  in 
tiis  journey  through  Booiaii\.  Herds  of  this  species  of  cat- 
tle have  been  lon*^  possessed  by  many  gentlemen,  in  the  east- 
ern districts  of  Bengal^  and  also  iu  other  parts  of  this  pro- 
vince: but  no  detailed  account  of  the  animal,  and  of  its  ha- 
bits, has  l>een  yet  published  in  IttHa,  To  remedy  thi9  de- 
ficiency. Dr.  Hoxbur^  undertook,  at  my  solicitation,  to 
describe  the  f(ayut^  from  those  seen  by  him  in  a  herd  belongs 
-ing  to  the  Governor  Getieral.  Dr.  Buchanan  has  also 
obligingly  commuaicuted  his  observations  on  the  same  cat- 
tle: and  both  descri|Hions  are  here  laid  before  the  societjr; 
mith  information  obtained  from  several  gentlemen  at  TtpttrMy 
Siihei^  and  CAatgmon^  relative  to  the  habits  of  the  animal.  . 
A  jlUtlnct  sp©--  From  tlie  information  which  was  first  received,  it  was  sup- 
*^''^**  posed  that  the  gaytit  would  not  engender  either  with  the  bnl^ 

Into,  or  with  the  common  bull  and  cow,  and  must  therefore 
connotate  a  distinct  species  in  every  system  of  classification. 
Although  this  is  contradicted  by  the  correcter  information 
now  obtained,  yet  on  account  of  the  considerable,  and  ap- 
parentTy  permanent,  difference  between  the  common  cow 
and  the  gayal,  this  ought  still,  perhaps,  to  be  considered  as 
a  distinct  species,  rather  than  as  a  variety. 

•  The  gayuff*  says  Dr.  Roxburgh,  *  is  nearly  of  the  size 
D**^rriptionby'and  shape  of  the  fn^/iiA  boll.  It  has  short  horns,  which 
Ur.Roxburgb.  ^^  distant  at  their  bases,  and  rise  in  a  gentle  curve  directly 
out  and  up :  a  transverse  section,  near  the  basej'is  ovate ;  the 
thick  end  of  the  section  being  on  the  inside.  The  front  is 
broad,  and  crowned  with  a  tuft  of  lighter  coloured,  long,  cur- 
ved hair.  The  dewlap  is  deep  and  pendent.  It  has  no 
mane,  nor  hump;  but  a  considerable  elevation  over  the 
withers.  Tlie  tail  is  short;  the  body  covered  with  a  toler- 
able coat  of  straight,  dark-brown  hair:  on  the  belly,  it  is 
lighter  coloured;  and  the  legs  and  face  are  sometimes 
white.* 

Doctor  Buchanan  thus  describes  it : 

*  r.  2 ; .  f  Exnbasfy  to  Tibet^  p.  160. 

The 
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••  **T!»e  g^y*if  c^nrralk'rampit  Jtt  ^ead  with  the  inon<li  f»?J>  '^'^  ^f  Budi*- 
jeotmt;  forwurd  liketlint  of  a  liufthla.     The  Kpti.-!,  at  the  tip- 
per part,  is  very  hfftnA  nin!  ffsit,  nnrl  it  confr;ict«*d  Riui^enlf 
towards  ihp  nase,  which  is  nnked,  like  ihiit  of  the  com  moil 
cow.     From  the  upper  angles  of  the  forchetid  proceed  two  ""^ 

thick,  shnrt^  horizontal  proce«*e*  of  Hone,  which  nrn  eotereil  ' 
with  hair.     On  these  art*  placed  the  hornfi*  which  nre  STi^noih,  Homt. 
shorter  thati  the  head,  and   lie  ne;«rly  in  the  ptiflne  of  the 
forehefld.     They  divers^e  outward,  tm^  tarn  ap  with  n  j^eotle 
curve-     At  the  base  they  are  very  thick,  and  are  slightly 
coin  pressed,  the  flat  mien  bcio^  toward  the  front  and  xhe 
tail.     The  edge  ne?jt  the  ear  i^  rather  the  thinnest,  «o  thut  a 
transverse  sectioa  wouhl  he  somewhat  ovate.     Toward  th*  ir 
tips  the  hortis  are  rounded,  and  end  in  a  sharp  pojiit.     The 
eyes   rtnemblu  those  of  the  common  ox;  the  cunt  iire  much 
lou^r,  broader,  and  blunter  thcin  those  of  that  unimal. 
>  *  The  neck  is  very  aleoder  near  the  head,  at  souie  disttince  j^^j^^ 
from  which  H  dewlap  cuinmeiices;  hut  this  is  not  so  dcrfK 
nortio  much  undulated,  oa  in  the   hos  zchit^  or /«(/««»  ox, 
Tbe  dewlap  15  covered  with  &trun^  loutish  h<iir,  fto  aato  fortn 
a  kind  of  maiie  on  the   lower  part  of  the  neck;  but  thi»  k 
uot  very  conspicuous,  c**pccirt)ly  when  the  unimai  i»  youii^, 

'  in  place  of  the  hump,  whiclus  t^itutftetl  hi'tiveeu  the  B-^dr. 
shoulders  of  the  rM«,  the  gaya/ has  a  sharp  lid^^e,  which 
commences  on  the  hinder  part  of  the  neck«  sU^pe^  graduaUjr 
lip  tiU  it*  comes  over  the  shoulder  joint,  then  runs  horizon* 
tally  almost  a  third  purl  of  the  length  of  the  back^  where  it 
terminates  with  a  very  iudden  slope.  The  hei;jbt  of  this 
ridge  makes  the  neck  appear  much  depressed,  and  *»l*o  add» 
greatly  to  the  clumjjine&s  of  the  chcbt,  which,  allhungh  uar* 
row,  is  very  deep.  The  btenuini  is  covered  by  a  coulinwfttioa 
of  the  dewlap*  The  belly  is  protut>erimt,  but  tn  its  hinder 
part  is  greatly  coutmcted..  The  rump,  or  of^acri/m,  has  a 
more  considerable  declivity  tlma  lliat  of  Uie  ^aroprctn  ox, 
but  less  tlian  that  of  the  ^6a. 

*  The  tail  t»  covered  with  bhort  hair,  eskcept  near  the  end,  T4i1* 
v^hereit  has  utuU  like  that  of  the  cumrnon  ox;  but  iu  the 
gatf^if  the  tad  dcbCcndA  no  luwtr  thau  the  cxtiemity  of  tiie 
tibia* 

*The  legs,  especially  the  fore  one^,  are  thick  and  c]um»f,  Ltg,, 

The 
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The  f&1«e  hoe^s  &re  mo^b  1«rg^  tbao  iKMe  #f  tbt 
The  htrKlerptrfebare  weaker  tn  proporuwi  than  ihe  farehwid; 
•ndt  owing  fo  the  eofitfociton  of  the  bell/,  the  hinder  legpb 
okhoufEh  IP  f«ct  t>ie  ihorte^t,  appemr  to  be  the  lio^ftsl* 

*  The  whote  hods*  it  covered  with  •  thick  coftt  of  thort  bwy 
l4iieb  io  lengthened  out  into  a  mono  od  the  dewlop«  ood  into 
o  peneil*li)ie  tuf\  on  the  end  of  the  tiiiL  From  the  MttBinll 
ol"  the  be^d  there  diverges,  with  a  whirl,  o  bunch  of  rotber 
kfig  course  hair,  which  Het  il»t«  h  nsoatly  Vighter  colcnuroif 
thoft  that  which  is  adjacent,  und  eicteod*  townrds  the  b#rii% 
•fid  ofer  thp  fori?l»ewd.  The  gprneml  f^olour  of  the  BittoiBl 
ift  brown.  Hi  Yurinuft  sh^de^i,  which  very  often  ftpproochcy  t# 
black,  but  hometimea  i&  ntther  liglit*  Soipe  |>art6»  especiallj 
•bout  the  le^  and  belly,  art  usually  white »  but  in  differeiii 
fiidWfduah,  thpy  are  very  diflererttly  di^poaed. 

*  In  tbr  fir!»t  column  of  the  following  table  iatbe  mettavrei> 
ment  of  a  full  grown  cow :  in  the  secoud  io  that  of  a  yonng 
vale. 

J^L  In,  Ft.  Im 

From  the  nme  to  (he  summit  of  the  bettd  I     6  1    ^ 

Dtatance  between  the  roots  of  the  horns*  •  •  •  H  |0  H    9 

Ff#m  the  horns  to  the  shoulder 3    3  9    0 

Frofn  the  shoulder  to  the  insertion  of  the  tail  4     3  3^  10 

Height  at  the  ahouldcr-*.. 4    d  4     7 

Height  at  the  loins •..•*.%.......»•  4     4  42 

'Depth  of  the  chest • 2    g  -     - 

Circtunference  of  the  chest •  **•....•%•*..(    7  5     y 

Cireumference  at  the  luios- *•«»«••»••••*  S  10^  5    # 

Length  of  the  Imrns- ••••»»* •••■••«•##«•    I     ^  -     - 

Xength  of  the  ears-*«*««*«***«.#««»««**«  a  to  •     - 

DBttnpiiishins^  *  The  difTereiit  species  of  the  ox  kind  may  bi  readily  dis- 
^TT\^  tiDguished  from  the  gay^l  by  the  following  marks.  The 
^au  Eumptmt  and  Indian  oxen  by  the  length  of  their  tiuls,  which 

reach  to  the  fkUe  hoofs;  the  Amcricnn  ox  by  the  gibbosity 
on  its  back;  the  ^ovt:i  mo9ehnim^  €^fltr^  and  pumifwi^  by 
having  their  horn*  approximated  at  the  b^ises;  thif  bos  grmn^ 
miens  by  its  whole  tail  being  covered  with  long  silky  hairs; 
the  kos  hubaitis,  at  least  the  Indian  buffalo,  by  having  the 
whole  length  of  its  horns  compresfecd*  and  by  their  being 

longer 
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lddg«r  t"h«ti  tll^  head,  «nd  wrinkled;  also  by  its  thin  co»t  • 
of  hair,  by  its  want  of  a  dewlap,  and,  abnve  all,  by  tin 
manners ;  the  ^f  harkatus  by  the  long  beard  on  itw  chiin 

•  The  cry  of  the  gatjdl  has  no  resemblance  to  the  f^0t  Vou»« 
«f  the  fndtan  ok,  btft  a  ^ood  deal  resembles  that  of  the 
feuftulo.     Jt  is  a  kind  of  lowin<j,  but  shriller,  arid  aal  near 
«o  load  as  that  of  the  Europeuii  ox*     To  Ihii,  however,  th« 
^tf^a/ approaches  ranch  nearer  than  it  does  to  the  buffalo,' 

The  result  of  inquiries  made  by  Mr,  Macrae,  at  CA^f- 
gaon^  has  been  commonicated  by  that  ^ntleroan,  in  the 
following  answer  to  qoettiouft  which  were  traristnltted  to 
1dm.  ^ 

•  The  gn^ul  is  found  wild  in  the  ran^  of  moi»ntain«  fhat  NaiiTcptoB^ 
form  thi^  eastern  boundary  of  the  province:*  of  Arucm^,  Chit- 

iagoMf^  fChatgmonJt  Tfyura,  and  SilheK 

*■  The  C^CiMi  Qr  Lunciat^  a  race  of  people  mhabitin^  tb©  DpmMticatol* 
ItiTls  immediaiek  to  the  eajtwurd  of  Vkut^non^  hare  herds 
of  the  gafjM  in  a  doniefttcttted  At  ate.  By  them  he  ii  called 
tkial\  from  which,  most  probably,  his  name  oi'  gc^^t  i«  d^ 
rived ;  as  he  it  never  «een  on  the  plains,  except  when  broughl 
there.  By  the  Mugs  he  is  natoed  yhmi^nuah ;  and  by  the 
Burmms^  n^ntc.  In  ihe  Hindu,  stistra  fie  h  called  gai^a^* 
It  appears,  however,  tli^  he  is  aa  aniraal  fery  Htt!#  kgi04»ii 
beyond  the  lioiib)  of  htis  native  mountains,  e^gcept  to  tho  ia» 
liaUitants  of  the  provinces  abovcmentioned. 

•  The  gaySi  is  of  a  dull  lieary  appearance;  but,  at  theAppaintb^ 
tame  time,   of  a  form  which  iodicateii  much  strength  and 
•ctivity,  like  that  of  the  wild  buffalo.     lli<(  colour  is  inva* 

'  riiibly  brown,  but  of  different  shades,  from  a  ligiic  to  a  dark 
I  tinge;  and  he  frequeotly  has  a  white  forehead^  and  four 
I  labile  legs,  with  the  tip  of  the  tail  also  white.  He  has  a  Habiic, 
•  full  eye,  and,  asi  he  adv»oces  in  age,  often  becomes  blind  ; 
but  it  U  uncertuiu  whether  from  diseaie,  or  tVom  a  natoml 
[liectty.  Hjs  dilipositioo  it  gentle;  eveo  when  wild,  ta  hit 
f  Dative  hills,  he  is  uot  considered  to  be  a  dangerous  animal, 
i  Derer  standing  the  approach  of  man,  much  \^9^  bewaring  hit 
[attack.    The  Cikii  hunt  the  wild  ones  for  the  sake  of  f Wit 


*  The  gttj^ai  deHghis  to  range  about  in  the  thicke:st  ff>« 
ieBts,wbar«  h%  btowses^  eveoing  aud  mordag,  oa  the  teiidcr 
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shoots  ktd  leaves  of  different  shrubs;  seldom  feeding  on' 
grass,  wlieu  he  ttin  get  these.  To  avoid  the  noonday  heat* 
he  retired  to  tUe  deepest  shade  of  the  forest ;  iM-eferriog  the 
dry  acclivity  of  the  hill  to  re|i0t»e  on,  rather  than  the  low 
bwampy  ground  below;  and  never,  like  the  buffalc^  wallow- 
ing in  mud. 

Hillr.  *  The  gaydi  cow  gives  very  little  milk,  and  does  not  yield 

it  long;  but  what  she  gives  is  of  a  remarkable  rich  quality, 
almost  equally  so  with  the  cream  of  other  milk,  aud  which 
it  also  resembles  in  colour.  The  Cucis  make  no  use  what* 
ever  of  the  milk,  but  rear  the  gaydls  entirely  for  the  sake  of 

Hule.  their  flesh  and  skins.     They  make  their  shields  of  the  hides 

Flesh.  of  this  animal.     The  flesh  of  the  gayalis  in  the  highest 

estimation  among  the  Cucis;  so  much  so,  that  no  solemn 
festival  is  ever  celebrated  without  slanghteriug  one  or  more 
gat^its  according  to  the  importance  of  the  occasion. 

Turned  loose.  *  The  domesticated  gay6is  are  allowed  by  the  CucU  to 
roam  at  large  during  the  day  through  the  forest  in  the 
neighbourhood  of  the  village ;  but,  as  evening  approaches, 
they  all  return  home  of  their  own  accord ;  the  young  gay6l 
being  early  taught  this  habit,  by  being  regularly  fed  every 

Fond  of  salt,     night  with  salt,  of  which  he  is  very  fond:  and,  from  the. 
occasional  continuance  of  this  pnictice,  as  he  grows  up,  the 
attachment  of  the  gny6l  to  his  native  village  becomes  so 
strong,    that,   when  the  Cucis   migrate  from   it,  they  ate^ 
^^S  obliged  to  set  fire  to  the  huts  which  they  are  about  to  leave, 

lest  their  gayah  Khould  return  thither  from  th^ir  new  place 
of  residence,  before  they  become  equally  attached  to  it,  as, 
to  the  former,  through  the  same  means. 

Food.  *  The  wild  gaydl  sometimes  steals  out  from  the  forests  in 

the  night,  and  feeds  in  the  rice  fields  bordering  on  the  hills* 
The  Cucis  give  no  grain  to  their  cattle.  With  us,  the  tame 
gaydls  feed  on  caiai  fpkaseolus  tnaxj;  but,  as  our  hills 
abound  with  shrubs,  it  has  not  been  remarked  what  particu- 
lar  kind  of  grass  they  prefer. 

AMo-h#»T8;'.e.     "  *  The  Hindus,  in  this  province,  will  not  kill  the  gahay^, 

cies  wild,  which  they  hold  in  equal  veneration  with  the  cow..  But 
the  as'l  gaf/dt,  or  selo'i 9  they  hunt  and  kill,  as  they  do -the. 
wild  buffalo.  The  animal  here  alluded  to  is  another  spe- 
cies of  gayal  found  wild  in  the  hills  of  Chatgaoriy  a  correct 

description 
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t'tptic^n  of  which  will  he  ^vtn  hereafter-    Me  hn%  never 
be^u  Htnncstirated  ;  ami  is,  in  ^  n?  and  lit^position^ 

T^ry  different  frora  tiie  coratnon  :.    .     >    -i  hich  has  b^eu  jubt 
l^dcscribod*     The  nattres  cjiU  him  the  n^i  gu^^l  in  coiitm- 
diatincttt>n  to  ihe  ^tihaff.     The  Cmc##  di'iiins^ii'ih  hirn  bir  -   • 
nnme  of  j^eht,  oiid  the  Afwir*  and  Harm^js  by  that  of  pV^t/  f, 
and  Htey  consider  hira,  next  to  the  ti^er,  the  most  dangtronfati^i  very  fierce* 
and  the  fiercest  animal  of  tiieir  fbi^est-i.' 

Mr*  Klliott  Ktys:  '  1   have  some  gnf/6h  at  Munnamutttf^  Browic  ^ 

and,  from  their  mode  of  teedmj^»  1  prebtime,  that  the)'  krep 
on  the  skirts  of  the  valhes  to  euablte  tliem  lo  XenX  on  I  he 
sides  af  the  aiou«taiu«  where  tliey  c*nQ  lirow^e*  Thrjr  nill 
n^t  totich  grasps,  if  they  can  fiiKl  vhruba. 

*  While  ktjit  at  Camtrtnh^  which  ib  «ii(iiate  in  a  level  ReqtilreabilTj 
country,  they  u.^ed  to  resort  to  the  tanks,  and  eat  do  the  *=*'**'**^y' 
froqueiitly  betaking  tliemselvi's  to  the  water*  to  avoid 
heat  of  the  sm\.  However,  tlioy  became  sickly  and 
emaciated^  and  their  eyeii  buffered  much;  but,  on  bein^tient 
lo  the  hlUa,  they  soou  recovered,  and  ore  uow  in  a  healthy 
ccndilion.  They  ^eni  f<)nd  of  the  !thade«  and  are  observed 
in  the  hot  wentlier  to  tiike  the  turn  of  the  hills,  to  afe  tt> 
be  qlwayu  sht^Ueied  from  the  nun.  They  do  uot  wallow  jfi 
mud  like  buffaloes;  but  delight  in  water,  and  stand  in  it, 
during  the  greuleat  lieat  of  the  day,  with  tlie  frontii  of  iheir 
jR'udi  stbovii  t\w  surface.  ^ 

1  take  thi^  oi4iortunity,  while  treating  of  a  specie«  of  ox,  Mi.tukc^S^ 

notice  an  errour  wfhich  crept  into  Kerrs  unlinii»hed  Inmf^  l^«^'  4ndTw»» 
Latiou  of  the  atiimal  kingdom  in  I^Mn;eu»*s  Sy«1ema  Mji>^^"* 
turse;  and  which  has  been  followed  by  Doctor  Turton  in 
Iraitolating  the  general  sy^item  of  nature  by  Ljon^ub.  i^fr. 
Kerr  deacribed  and  figured*  under  the  eamc  of  bo$  antrr^ 
ttji  animal,  which,  notwith»»tanding  the  exa^^^erated  de*| 
acription^  given  on  the  authority  of  •  a  Iljitish  lifficeri  who 
met  with  one  in  the  wood^  in  the  country  above  Bengal^^^ 
is  evidently  nothing  eUe  but  the  wild  buffalo,  an  animal 
V4fry  common  throughout  Bengal  and  known  theie,  and  m 
tltt  neighbouring  pronnces  of  IJindoitoti^  by  the  name  of 
urna»    Tliough  neither  fourteen  feet  high,  ai  Mr»  Kerr  lia^ 


Kcff,  pajje  i}^C, 


itited, 


narmE  or  a  «E4vtTATiy#  mut. 

0t«led,  m  ratlier  m  tbe  o6icer,  on  mhme  uilbriMltot  bt  m* 
lied,  Kad  affirmed;  m»r  even  dght  f«et  btgh,  as  Dodat 
TurtoOt  following  Kerr^t  inference  froni  a  drawinj^,  aiseiti; 
TCt  tt  is  a  I'Krgv  and  veiy  formidable  animat,  coQflpiciKHis 
fcf  its  BtrengtH,  courage,  and  ferocity.  It  may  Dot  be  true, 
that  the  bofialo^f  of  Asia  and  Europe  constitute  a  single 
species;  bat,  certatDly,  the  wild  and  tame  buffaloes  of  im 
dia  do  not  appear  to  differ  iti  any  thin^,  except  the  superior 
Cooddttcrip-  si'^  ^^  more  aniforfn  figure  of  the  wild  antmaL  A  belter 
turn  of  t he  buf- description  of  the  buffalo,  than  has  yet  been  f^*en,  is  pef- 
bope  wanted ;  but  the  tos  ame€  of  Kerr  and  Turtoo  must 
be  rejected  from  systeois  of  ttfofogy*  aa  an  errooeott«  <!«• 
jicription  taken  from  a  loo^e  drawing,  aMisled  by  th«  fr«g^ 
meiit  of  a  skeleton. 


iiIoir4|it«d. 


d  €om€ue  Method  of  delermminq  the  Figure  of  a  grmiaimg 
Bifilf  revolving  round  tmothfr*    Ujf  a  CofTMipondtnt* 


deficiency  of 
NewtonV  re- 


SIR, 


To  Mr.  NICHOLSON* 


XT  it  well  kpown,  that  there  are  sAme  itnperfectioQB  m 
Sir  Isaac  Newton**  investigation*  respecting  the  figures  of 
gravitating  bodies,  which  have  been  suppVied  by  M^clati- 
rin  and  Clufraut:  the  snbjet't  is  however  still  canrndered  as 
difficult  and  intricate,  and  the  simplest  ca!culatiou<i  re- 
specting it  have  hitherto  been  too  proliitt  to  be  distincttj 
oouccHved  as  hnks  of  the  same  drain.  I  shall  endeavour  \m 
point  out  a  method  of  treating  it  which  is  extremely  com« 
pendious  and  convenient. 

Neglecting  in  the  first  place  the  diurnal  rotation « we  may 
suppose,  thai  each  particle  of  the  body  revolves  in  an  equal 
orbit,  so  that  its  centrifugal  force  may  be  equal  to  the  maaii 
attractive  force ;  then  the  local  attractive  force  will  be  great* 
cr  or  less  than  this  by  u  difference  which  mu«t  obviously  hm 
proportional  to  the  distance  from  an  equatorial  plane  per* 
pendicular  to  th^  direction  of  the  ceatml  body»  and  lending 

to 
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10  remove  the  body  frooi  this  filane*    A  second  distnrbiog 
farce  will  ^Uo  arise  from  the  want  of  parallelism  in  the  diree* 
lion  oi  ihe  attractive  force,  which  will  tend  towards  the  line 
oiaiijj^  the  centres,  and  will  be  every  where  to  the  whole 
jrce  as  the  distance  fioin  this  lioe  to  the  distance  of  the 
odie«i#     Now  if  each  of  ihese  forces  be  reduced  to  the  di- 
rection of  the  rimj inference  ol  the  sphere,  from  which  the 
Sgure  is  supposed  to  vary  but  very  little^  it  will  be  every 
rhere  proportional  to  the  product  of  the  sine  and  cosine 
;>f  the  distance  from  the  equatorial  plane,  and  when  this 
Mitttance  \b  half  a  right  angle,  each  of  them  will  be  half  u» 
Ijgreai  as  in  its  intire  state.     Thus  the  gravitation  towards  the 
finoon  at  the  earth *s  surface  is  to  the  gravitation  towards  th« 
Tearth  as  1  to  70  times  the  square  of  Co^,  or  to  25Cil7,  and 
the  tirst  disturbing  force  is  to  the  whole  of  this  as  2  to  Co|, 
^        at  the  point  nearest  to  the  moon,  and  the  second  as  1  to  6o^ 
[        at  the  equatorial  plane ;  and  the  sum  of  both  reduced  to 
the  direction  of  the  circumference  where  greatest,  as  3  to  121, 

I  that  w,  to  the  whole  force  of  the  earth's  gravitation  as  I  to 
]0,334»OUO«      And  in  a  similar  manner  the  joint  disturbing 
force  of  the  smi  is  to  the  weight  as  1  to  525,736,000. 
Now  if  a  sphere  be  inscribed  in  an  oblong  spheroid,  the  IncUdatl^^n  of 
elevation  of  the  spheroid  above  the  sphere  must  obviouhly  be    ,  l^'^^id 
proportional,  if  measured  in  a  direction  parallel  to  the  axis 
of  the  spheroid,  to  the  ordinate  of  the  sphere,  that  is,  to  the 
sine  of  the  distance  from  its  equator;  and  if  reduced  to  a  di- 
rection perpendicular  to  the  surface  of  the  sphere,  it  must 
I  proportional  to  the  square  of  that  sine;  and  the  tangent  of 
Jtlie  inclination  to  the  surface  of  the  sphere,  wiiich  is  as  the 
|9uxion  of  the  elevation  divided  by  that  of  the  circumferencCi 
I  must  be  expressed  by  twice  the  continual  product  of  the 
[tine,  the  cosine,  and  the  ellipticity  or  greatest  elevation,  the 
f  radius  being  counidered  as  ut»ity:  so  that  the  ellipticity  will 
also  express  the  tangent  of  the  inclination  where  it  is  great- 
est; and  the  inclination  will  be  every  where  as  the  product 
^  of  the  sine  and  cosine. 

If  therefore  the  density  of  the  elevated  parts  be  considered  Tidrsofairurt 
as  evanescent  and  their  attraction  he  neglected,  there  will  1j€  incon^idcrabi© 
an  equilibrium  when  the  ellipticity  is  to  the  radius  as  the 
disturbing  force  to  the  whole  force  of  gravitation  *.  for  each 
_Y«r.  XX— JCNE,  liOS.  P  particle 
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fcrlicle  silmtpd  on  the  sarface  will  be  actniitecl  hj  a  futce 
JjTifceir:*'!)-  equal  anrl  conttar}^  to  that  which  uf^a  it  In  lh« 
directluii  c*f  the  tiictined  surface*  Hence,  if  the  density  of 
the  MM  be  f«ii)»po^ed  i neon ttd era ble  in  comparifim  with  that 
of  the  earth,  the  mflius  being  20,tt39,OOO  fert*  the  li«i2:ht  of 
a  solar  tide  in  equilibrrttm  will  be  '2*0166  (^U  and  that  of 
a  lunar  tide  'SO^T- 

We  must  next  inquire  what  will  be  the  effect  of  the  gm- 
fitation  of  the  elevated  parts,  on  any  gifen  rappositioQ  re» 
•pectin j^  iheir  density.  Let  us  imapptie  the  surface  to  be  di- 
vided by  an  inttnite  number  of  parallel  and  equidistant  cir- 
elea,  beginning  from  any  point  at  which  a  r^ravitattiig  por> 
ticle  \n  bituated,  and  let  their  circles  be  divided  by  a  plane 
bisecting  the  eqoatonal  plane  of  the  spheroid ;  it  h  obvioat 
that  if  the  elevations  on  the  opposite  sides  of  tins  plane  be 
equal  in  each  circle,  no  lateral  force  will  be  produced;  bat 
when  they  are  unequal,  the  excess  of  the  matter  on  one  side 
aboi'e  the  matter  on  the  other  will  prod  nee  a  disturbing 
force.  Ttie  elevation  beiijj»  every  where  a«  the  square  of  the 
distance  from  the  equatorial  plane,  the  diffen^ce. 


f  ponding  to  any  point  of  that  semicircle  in  which  the  etev^^^l 
tioo  is  the  greater,  will  be  as  the  dkfference  of  the  squaroH 
of  the  distances  of  the  corresponding  points  of  the  two  semW 
rirclcft,  that  i»,  as  the  product  of  the  sum  and  the  difference 
of  the  distances:  but  the  sum  is  twice  the  distance  of  the 
centre  of  the  circle  from  the  equatorial  plane,  or  twice  the 
Bine  of  the  distance  of  the  gravitating  particle  from  the 
plane,  reduced  in  the  ratio  of  the  radius  to  the  cosine  of  Ike 
an^^iilar  distance  of  the  circle  from  its  pole;  and  the  dilfe^- 
eiice  m  twice  the  actual  sine  of  any  arc  of  the  circle,  reduced 
tn  a  d I recttcm  perpendicular  to  that  of  the  plane,  that  is,  re« 
ducefl  in  the  proportion  of  the  radius  to  the  cosine  of  the 
angular  distance  of  the  given  particle  from  the  equatorial 
^latie.     From  these  proportions  it  follows,  that,  in  different 
{losttmns  of  the  gravitatinj^  particle,  the  effective  ele^ti 
at  each  point  of  the  iiurface,  similarly  situated  with 
to  it,  is  an  the  product  of  the  sine  and  cosine  of  its  an; 
distance  from  the  equatorial  plane»  the  other  quantities 
ecrued  remaining  the  same  in  all  positions:  the  disturbing 
attroctioD  of  alt  the  promiiieDt  parts  Tariea  therefore  pre* 

cistlj 


riGORC  or  *  ORATiTATme  Boer, 


<11 


cisely  in  thi%  ratio,  the  ttoatter  which  prodcices  it  being  aU 
wnys  siinilurly  urrahged.  otitl  varving  only  in  quantity;  COD- 
Beqtientiy  the  sum  of  thii*  attraction  nod  the  original  disturb- 
in|7  force  both  vnry  as  the  inclTnatioti  of  the  eurfiice,  and 
mtfy  be  in  equitilruuTi  with  theteodency  lodiescend  toward:* 
thf  cciitnj,  provided  tuat  the  illljilicity  be  duly  commeu^u- 
rateta  ihe  dcusity  of  the  elevated  nafts. 

In  th«  luftt  phice  w«!  luuit  investigate  what  is  the  niagni*  JJ'^u'**?'^ ?J 
tude  ol'  the  ed*ptidty  corrthponditig  to  a  given  distuvbiog 
force  aud  a  given  deitsily.     U  follows  from  the  proportions 
already  meiitionedy  hrst,  that  the  etiectuel  elevtitioti  at  eaoh 
point  of  each  coucentnc  semictrcte  is  proportional  to  the 
sine  of  its  disiaiice  from  the  bisecting  plane;  and  secondly* 
that  the  gfeatt!»t  effective  elevation  of  each  semicir€le»  for 
any  one  potiitiuu  uf  the  supcifit  i^tl  parti<>lr,  i»  as  the  product 
<)f  the  sine  and  the  coMue  of  tiie  ang^ular  dibtanre  from  that 
particle,  the  diameter  of  the  circle  being  a»  the  sine,  and 
the  distance  of  its  centre  from  the  equatoriul  plane  as  the 
cosine.     It  tnay  easily  be  shown,  that  the  disturbing  force, 
reduced  to  the  direction  of  the  surface,  or  of  the  plane  of 
f  «ach  circle,  is  equal  to  the  attraction  which  would  be  exerted 
l,hy  the  matter  coverin|^the  whole  semicircle  to  a  height  equal 
I  to  half  the  greatest  elevation,  if  placed  at  the  middle  fjoint: 
I  for  the  elevation  belo^  as  the  sine  of  the  distance  from  the 
]  bisecting  plane,  and  the  comparative  cHect  being  also  as  the 
[•ine,  the  attraction  for  each  equal  particle  of  the  semicircle 
[is  as  the  square  of  the  sine,  and  the  whole  sura  half  as  great 
fma  if  eat!h  particle   produced  an  equal   effect  with   that  oa 
fvhich  the  deration  is  greatest.     We  must  therefore  com** 
pute  the  attraction  of  the  quantity  of  matter  thus  deter* 
mined,  supposing  it  to  be  disposed  tttthe  respective  points  of 
a  gre&t  circle  passing  tlirough  the  given  point  and  tlie  pole 
of  the  spheroid.     The  immediate  attraction  of  each  particle 
being  inversely  as  the  square  of  the  chord,  its  effect  reduced 
to  the  common  direction  will  be  as  the  sine  directly «  and  the 
en  be  of  the   chord   inversely,  and  this  ratio   being  com- 
pounded with  that  of  the  product  of  the  co«ine  and  the 
aqua  re  of  the  sine,  which  expresses  the  quantity  of  matter 
at  each  point,  the  comparutive  effect  will  be  as  the  cube  of 
the  sine  and  the  cosine  directly,  and  aa  the  cubt  of  the 
P8  chord 
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cfaoid  hfiYertely,  or  as  the  cube  of^the  coune  of  half  the  arc 

aod  the  cosine  of  the  whole  arc  coojointly.     If  thertffore 

we  call  the  coiiiDe  of  half  the  arc  x,  the  cosine  of  the  whole 

arc  will  be  2  r*  —  1,  and  the  fluxion  of  the  arc  beio^ 

^  X  (2  T*  X  — ~  4  x^  X 

;,  that  of  the  force  will  be 


/  (l-XX)'   "'■'"'   "-—:-»"  ^  /(l-XX)      ' 

of  which  the  fluent  ii  U.x«-f  fx*  +  f )    /  (1— xx),  as 
may  be  shown   by  subatituting,  in  the   reduction  of  its 

fluxion,  — for  •  (1  — x  x) :  and  while  x  decreases 

•   (1  — XX) 

from  1  to  0,  this  fluent  becomes  |.  But  in  order  to  deter- 
mine the  unit  with  which  this  quantity  is  to  be  compared* 
we  must  coDsider  the  initial  force  as  unity,  and  imagine* 
that  it  is  continued  through  an  arc  equal  in  lengtli  to  the 
radius;  and  we  must  iiod  tlie  attraction  of  the  solid  con- 
takied  between  a  circular  plane  aud  a  conical  surface,  ini- 
tially touching  tl^  efiective  portion  of  the  eleration,  and 
including  it  between  them;  the  attraction  reduced  to  a 
common  direction,  being  iuitially  half  the  whole  attractive 
force  of  such  a  solid,  as  we  have  already  seen  of  the  con- 
centric circles  considered  separately.  But  the  attraction  of 
any  slender  conical  or  pyramidical  body  for  a  particle 
placed  at  its  vertex,  is  three  times  as  great  as  that  of  the 
same  quantity  of  matter  situated  at  its  base ;  consequently 
the  attraction  of  the  supposed  solid  is  equal  to  that  of  the 
circumscribing  semicylinder  placed  at  the  distance  of  the 
radius :  the  conical  excavation  being  half  of  the  solid,  and 
the  semicylinder  triple  of  the  cone :  but  the  height  of  tliis 
semicylinder  in  the  case  of  a  particle  situated  half  way  be- 
tween tlie  pole  and  the  equator  of  the  spheroid,  is  twice  the 
ellipticity,  the  tangent  of  the  angle  of  mutual  inclination 
of  tlie  surfaces  of  the  etiective  elevation  being  initially  equal 
to  twice  the  greatest  ordinate,  because  the  product  of  the 
sine  and  cosine,  when  greatest,  is  equal  to  half  of  the  ra- 
dius :  the  bemicylinder  will  therefore  be  equal  to  a  cylinder 
of  which  the  diameter  is  equal  to  that  of  the  spiiere,  aud 
the  height  equal  to  the  ellipticity;  and  the  contents  of  tJiis 
cylinder  will  be  tu  that  of  the  sphere,  as  \  of  the  ellipticity 
•fo  the  radius.  Such  therefore  is  the  unit  with  which  the 
disturbing  attraction  is  to  be  compared ;  and  when  the  den- 
sities 
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laities  %rt  equal,  this  f<irc€  will  be  to  tlie  whole  weight  tut 
1  J,  J  or  J  of  the  el!ipticity  to  the  ractius ;  and  the  portion  of 
[the  inclination  remainini;  to  be  rompen^^ated  by  the  primt'- 
Itive  disturbing  Ibrce  wit!  be  f  of  the  whole*  »o  that  the 
[elliptieity  must  t»e  to  the  proportional  rll^turbiog  force  as  5 
[to  I.  And  if  the  density  of  the  sea  be  to  the  metin  density 
I  of  the  earth  as  1  to  »»  the  disturbing  force,  produced  by  it» 

ttttraction,  will  be  to  the  ellipticity  as  —  ***  *»  ^^^  ^^^  P"* 

niitive  disturbing  force  as  1  — t-  ^^  '• 

The  heitjhts  of  the  solar  and  Innar  tides  in  enuilibriam  Tlde$ofa  lio- 
having  been  found  efynal  to   '80C)7  and  2*0! 6b*  feet  rc^pec- ,p},e^j<|^  and 
tively,  on  the  »upi>mition  of  the  density  of  the  sea  bein^^^'h«*«»^^* 
inconsiderable,   thty  must  be  increased  to  2'014  and  5*04-2  **^ 
for  an  imaj^inary  planet  of  uniform  density  ;  but  since  iT  14 

s 
in  reality  about  5f »  and  7^  nearly  ^,  the  ellipticity  must  be 

to  the  primitive  dihturbin^  force  only  as  I  to  f  or  9  to  B« 
and  the  height  of  the  sides  in  tK^nilibrium  *nn  and  2'->69 
Tespectivelj*  and  the  joint  height  3"  18  feet.  And  when  the 
etirface  assumes  any  other  form  than  that  which  aflbrdii  the 
equilibrium,  the  force  tending  to  restore  that  form  is  alwap 
less  by  one  nintli  than  it  appears  to  be  when  the  altractian 
of  the  elevated  parts  is  iie]|tected.  The  theory  of  the  tklea 
must  therefore  be  very  materially  modified  by  these  consi- 
derations*, although  they  do  not  utTect  the  general  method 
^f  expluining  the  phenomena. 

Thei»e  calculations  are  also  immediately  applicable  to  the  Elflpticity  £ttin 
figure  of  an  oblate  tipheroid :  for  it  may  easily  he  shown,  **^*^*  "^^^Ji^n^* 
that  the  dilTerence  of  the  elevations  in  the  oppoi^ite  hatres  n\f  of  ihe  *ii« 
of  each  semicircle  in  precisely  the  same  in  an  oblate  as  in  ^r^*^*iSJj^ 
ao  oblong  spheroid  of  equal  ellipticity :  so  that  the  ellipti- 
city tnu»t  here  alsa  be  to  the  disturbing  force,  where  )t  is  ' 

greatest,  as  1  to  1  —  — ,  or  to  the  centrifugal  force  at  the 

equator  aa  1  to  2  —  r-.  Thus,  the  ceotnfogal  force  being 
rl^f  if  the  density  were  uniform,  the  ellipticity  would  be 
^ir  I  hut  since  it  is  in  reality  about  rir^  ^ — *p  =  Hh  «n«l 


(j4  mbw  compehsatiov  pevddlum. 

•  z:l'39»si  implying  here  the  mean  density  of  the  earth 
compared  with  the  mean  deosity  of  the  elevated  portion  of 
the  spheroid,  which  hence  appears  to  be  about  three  tburtha 
of  that  of  the  whole  earth.  It  is  obvious  tliat,  in  thia 
ease  as  well  as  in  the  fonoery  if  the  density  of  the  sea  were 
two  thirds  greater  than  that  of  the  earth,  the  slij^hlest  dis^ 
tarbing  force  woold  completely  destroy  the  equilibrium* 
and  the  whole  ocean  would  be  collected  on  one  side  of  the 
earth. 

I  am»  Sir, 

Yonr  very  humble  serrant, 

A.  B.  C.  D. 


J)€seripiwn  of  a  new  Compensaiian  Pemduhim:  btf  Lieute^ 
nani  Henry  Katek.    Communieated  by  the  Author^ 

Many  tttempti  OiNCE  the  first  apidication  of  the  pendulum  to  clocks, 

io  correct  the  ^        \^  •:         .  j     ^  ^  ^i. 

irregularity  of  numeroua  attempts  have  been  made,  to  correct  the  enoar 
docks  from     gritiiDg  from  a  variation  of  temperature*  which,  by  contract- 
^^  '  iog  or  dilating  the  substance  of  which  the  pendulum  rod  is 

composed,  occasions  the  clock  to  go  faster  in  cold  than  in 
warm  weather,  and  consequently  to  vary  considerably  in  its 
rate  at  different  seasons  of  the  year. 
Defe-ts  of  the     Jlie  gridiron  pendulum,  now  used  in  almost  all  regular 
J^*J^  ^  observatories,  though  generally  supposed  to  be  the  best  cal- 
culated to  remedy  this  inconvenience,  is  complex,  and  re^ 
quires  the  greatest  nicety  in  pro[)ortioning  the  brass  and 
4teel  rods  (of  which  it  is  composed)  to  each  other;  it  is  very 
expensive;  and,  if  it  sliould  be  badly  constructed  at  first,  is 
sad  ofthemer- incapable  of  adjustment.    The  mercurial  pendulum  is  not 
^^*  saliable  to  the  last  of  these  objections,  for,  if  the  quantity 

of  mercury  should  not  be  found  exactly  to  compensate  for 
the  ex^aosion  of  the  metallic  rod,  a  little  may  be  added  or 
taken  away ;  but  then  it  must  require  very  numerous  trials, 
before  an  aocura'o  result  can  be  obtained. 
A  simple.  These  considerations  induced  me,  to  tnm  my  attention  to 

the 
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die  subject,  and  t^  etwleavaur  to  conHruct  a  pendulom,  ch^^p^  and 
which  fibould  untt«'»iiniU'tcity  bikI  c^beapne^s  with  the  ca^  ed^'bliduf'^* 
bility  of  being  ensily  and  acruratrly  adjusted*  desi^ble. 

Wood  hm  been  long  known  as  m  tiubdlattce  thai  exjiaiidB  Wond  advan* 
ksa  than  any  other  with  heat;  und  from  lhi»  property  many  i*g«ousbui  n^ 
pendulum  rocis  of  time-pieces  have  been  made  of  wood*  and  compeiujrc  ru 
fcniiMl  to  aubwer  ceiaarkiibly  well ;  but  it  ii»hurpi  i  id-  exp^Li&ioa. 

vantage  hai*  hitherto  bean  tnkeu  «f  this  kno^  leii^.  :  i'Jy 

ftcompen&atioii,  whirh  mii^ht  counteract  the  small  expaoBioo 
to  which  a  p^'ndulum  of  wood  m  Unble, 

Wood  therefore,  if  it  c«u   be   rendered  perfectly  iniper^  Wood  bett  fiif 

viotis  to  moisture,  appears  to  be  bv  far  the  best  niiiteriat,  *"*^  ">**»* '"i 

'  '  *  ,       tine  ill  a  com* 

that  can  be  used  fur  the  rod  of  the  pendulum  ;  and  as  zinc  ji^niAUoo, 

18  a  metal  which  suftens  the  lyreutesjt  expau^iun  fT<»m  an  in- 
crease of  temperature,  I  consider  it  prelerable  to  every  <^thev» 
that  could  be  employed  ad  a  compentMitiotu 

The  ftnit  step  wai*  to  ascertain  accwmtely  the  quantity  of  Expan^ihifuy 
the  expaubioii  of  wood,  as  I  could  find  no  experimeuts  on  nijn«i  ***** 
the  subject  at  all  Hutii^factory.  For  this  particular  purpo^ 
«  pyrometer  was  used,  which  it  would  be  nnnecesiKiry  here  t» 
deacribe,  calculated  to  receive  a  rod  of  wiu>d  four  feet  in 
length, one  end  of  which  vftm  made  to  act  against  the  shorter 
arm  of  a  lever,  causfing  the  longer  to  describe  an  avc,  tlie 
diTisions  of  wltich  might  easily  be  read  oft*  to  the  thousandth 
part  of  an  inch* 

A  rod  of  very  dr>'  and  well  seaaoRed  white  deal  was  pro-  R^d  of  whita 
cured*  free  from  knots,  four  feet  in  lenfcth,  three  quartera  of  *  *^^  /  *"*^  , 
ah  inch  %n  orvadth,  and  a  quarter  of  an  men  thick.     Each  (hirk 
end  waa  exactly  nquared,  and  covered  with  a  thin  flat  plate 
^  bfaaa.     Thi»  rod  wa«  CTcpoaed  in  an  ovcu  to  the  tempera* 
ture  of  235",  and  on  measuriu^'  it  in  the  pyrometer,  it  was 
found  to  have  contracted  ;  it  was  therefore  replaced  ia  tbe 
oven,  and  buirere<i  to  remaia  a  long  time  till  it  appearadu 
Utile  discoloured,  in  order  to  disnipate  all  moist ure.     The 
temperature  of  the  oven  waa  then  examined,  and  found  lo 
be  atill  3^V    Tbe  dffal  rod  waa  now  quickly  removed i  asul 
placed  in  tl  '  ^^'tcr,  where  it  reiiiatae4l  «i  suificii-'nt  time 

to  acquire  1 1  mture of  the  room*  which  waa  49°. when 

the  !»()ace  described  in  the  ibl«rval  by  the  leag  arm  of  Ibe 
Verier,  waa  ptgtHlmtAl  aad  m  Ifaia  mflnaei  by  two  experi« 

mentt. 
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^g^uidcA  nentt,  which  gave  precisely  the  Mune  result,  the  ezpanakNi 
•O049  inch  |^  of  4  feet  of  white  deal  was  determined  to  be  0*0205  parts  of 
of  li^t.  '^  ^^^^  ^^    18^  of    Fahrenheit's  thermometer,    from 

which  by  projiortion  we  get  0-0049  parts  of  an  inch  for  the 

expansion  of  one  toot  with  180^  difference  of  temperature. 
I  shall  now  attempt  to  give  a  general  description  of  the 

pendulum,  and  then  proceed  to  a  more  particular  account  of 

the  manner  in  which  it  is  constructed. 

^rbtd'"™***"  ^^^^^  P'-  ^»  fi^-  1»  w  *M»t  in  zinc.  *  From  A  to  B 
is  one  inch ;  and  from  C  to  D  nearly  two  inches :  The  height 
of  A  C  is  ten  inches.  Above  A  B  a  piece  of  brass  is  sol- 
dered, an  inch  square  and  half  an  inch  thick,  through  which 
a  hole  is  made  four  tenths  of  an  inch  in  diameter,  and  tap- 
ped with  a  very  fine  screw.  A  cylinder  of  zinc,  E  F,  about 
twb  inches  and  a  half  in  length,  has  a  screw  on  it  to  fit  that 
in  the  piece  of  brass  as  accurately  as  possible.  This  cylin^ 
der  should  be  carefully  turned  in  a  lathe,  on  a  hole  as  a  cen« 
tre  about  the  eighth  of  an  inch  diameter,  and  made  quite 
through  it ;  the  top  of  the  cylinder  to  the  length  of  a  quar- 
ter of  an  inch  is  filed  square,  for  the  purpose  of  more  readily 
turning  the  screw  with  a  key,  or  pincers :  and  there  is  a  thin 
plate  of  brass,  represented  at  e,  d,  which  screws  on  the  cy- 
linder, in  order  to  fix  ft  firmly  at  any  height. 

In  the  bottom  plate  of  zinc,  C  D,  a  hole  is  made  half  an 
inch  in  diameter,  through  which  the  pendulum  spring  pas- 
ses, and  the  whole  is  fastened  by  four  screws  to  the  cock  of 
the  time-piece,  which  is  represented  by  fig  2,  and  which  is 
cast  for  the  purpose  with  the  addition  of  a  plate  of  brass  on 
which  the  compensation  rests. 

A  steel  wire,  g^  A,  with  a  fine  screw  on  it,  passes  through 
the  hole  in  the  cylinder  of  zinc,  by  means  of  which,  and 
the  nut  below  y,  the  pendulum  is  shortened  or  lengthened. 
The  watch  spring,  which  supports  the  pendulum,  is  feistened 
to  the  steel  wire  at  A,  by  means  of  a  pin,  and,  passing 
through  a  slit  in  the  plate  of  brass  on  which  the  compensa- 
tion rests,  iH  attached  to  the  end  of  the  pendulum  rod  in  the 
manner  hereafter  described. 

The  rod  of  the  pendulum  is  made  of  white  deal,  three 
quarters  of  an  inch  broad,  and  fourtenths  of  an  inch  thick, 
fuid  is  choseQ  perfectly  free  from  knots,  and  well  seasoned. 

Previous 
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Prenows  to  its  Ijeing  rf!iiiictil  lo  tf  e  exact  dUneostons,  it  k  to  Pendulooi  d« 
Ue  baked  in  au  oven,  till  the  buHace  up^carb  a  Utile  cliarred ;  ^'^^* 
nnd  ab  it  in  oi  the  utmost  importance,  thai  it  should  be  ren* 
dercd  perfectly  iinpervioiig  to  iiioisture,  tlie  epd»  are  «ouked 
in  melted  sealing  wax,  and  the  rod,  being  cleaned,  h  coated 
several  times  with  copal  varnibh. 

The  top  of  the  rod  i»  to  be  di*'ided  with  a  very  fine  <n\s\ 
to  admit  the  spring  of  the  penduium,  where  it  ibsecund  i-y 
two  or  three  stnidl  pins  passing  through  it  and  tlie  upringt 
and  ri  vetted  on  each  ^tde« 

The  weight  of  the  pendulum  is  of  the  usual  form*  and 
piercrd  to  receive  the  rod,  which  is  tmrnovubly  tixed  to  the 
centre  by  meaiis  of  a  acicw,  pasMRg  throuj^h  it  and  the 
veififbt. 

The  len^h  of  th*»  pendulum  is  regulated  by  the  screw 
and  nut  ut  tlie  top;  but  there  is  also  a  screw  with  a  le^s 
wei«?ht  at  the  loiver  rxlremity  of  the  pendulum*  in  order  to 
atljurt  it  with  greater  acc«rac\  in  the  usual  manner. 

Now  it  is  evident ♦  that,  if  ihe  part  which  is  made  of  «inc 
l»e  so  proportioned  to  the  other  matenaU  of  which  the  pri»f- 
duUim  is  composed,  as  to  tindery  an  equal  expansiou  withr 
any  increase  of  tempcraturCi  the  peiiduUim  will  always 
miiintuin  the  sam*.'  Ieni;th,  nnd  \th  osctlhitionSy  as  far  as  teen* 
l^eriitureiscoDLcrnedy  wtU  be  performed  m  equal  times, 

III  order  to  diiH^over  the  length  of  zinc  n<^eessary  to  efiect  Caicubtiofi  of 
♦his,  let  the  steel  screw,  s;,  /i,  he  9'5  inches  long;  and  the  *^* '*^' '^^^  ^ 
<«prin^  3  inches*  making  tofrether  1  .!*5  uichev.     Then,  us  the  for  th^  coa^ 
expansion  of  uinc  to  steel  is  as  353  to  U7t  we  shall  have  P^^i-*'*^"- 

-: -■p^--'— z- 5'^  inches  nearlyt  for  the  length  of  zinc  re- 

quired  to  correct  the  expansion  of  the  jri^r/ employed  in  the 
pendulum.  Next,  us  the  •prin«^  will  extend  about  twa 
inches  below  the  pl»ite  of  the  cork  of  the  time-piece,  whence 
the  kn'4th  of  the  pendulum  is  nietHU»-ed«  there  nill  renmin 
about  37  inches  of  deal,  and  the  expansion  of  deal  beio^  tm 

timt  of  zinc  as  49  to  353,  we  hai^e  -^  -^  zi  o'l  inches  nearly ; 

fihtch»  being  added  to  5*2  before  found»  (;ives  10-3  inches^ 
the  length  of  7inc  which  will  counteract  the  expaniiian  of 
ihe  whole  pendulum*  «^«#^» 

The 
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he  zinc  may  be  rmned  by  nK^ni  «A 
^J**'  fcrnr  KF,  and  experience  siione  can  determinet  wbelber  tbt 
catnpeDMilHMt  beacettrate»  for,  if  tb« clock  be  |[>tittd  tof  m  in 
warm  weAtheft  it  ti  evident,  that  ih«  xioe  is  too  long*  utd  to 
correct  it  the  screw  E  F,  niiist  be  adrapccd ;  and  ? ice  vema* 
tetoTita  The  cjuanttty  of  the  alteratioii  requibke  toay  be  tery  neuriy 
\mt.  determined  by  knowing  how  much  theclcK'k  has  varied  from 
its  regnlar  rate  during  a  certain  period,  the  diifereoce  of 
temperatiire,  and  the  meaiiire  of  one  revolviias  of  the 
•crew  E  F,  which  lost  should  be  previou&ly  aacertnTiied  with 
the  utmost  accuracy.  It  ii  scarcely  necea»ar)'  to  add,  that 
the  pendulum  must  be  as  nnitch  raised  by  meanis  of  tlio  nut 
below  gt  Jis  it  was  lowered  by  fthortentog  the  compen^tioiii. 
Aaolfhcr  aicide  There  ts  another  mode  of  applying  a  coaipeusatioa  of 
app*y  *f  ^^  ^^^  l(j  ^  jf.^  ^f  wood,  fnir  more  *iniple  than  that  already  de- 
Bcrilied;  but  it  appears  liable  to  bocne  objections,  which  eic* 
perieace  may  perhapa  prove  to  be  unfounded.  The  rod  is 
made  of  deal  prepared  iu  the  manner  before  meutioned,  but 
ia  suspended  from  tlie  cock  of  the  time-piece  in  the  common 
way  by  a  spring  one  inch  in  length. 
lUifteenfpcn*  A  square  tube  of  zinc,  represented  at  frg,  3,  is  cast  aeveo 
mutm  il«ctib"  inches  long,  and  three  quarters  of  an  inch  square;  the  inier^ 
fta/  dimensional  of  the  tube  are  four  tenths  of  an  inch  eacb 
aide.  The  lower  part  of  the  penduUioi  rod  remains  of  tlie 
nme  ihickneiSt  but  is  cut  away  on  the  two  sides  for  the  length 
of  seven  inches,  so  as  to  slide  with  perfect  freeiloiu  iu  the 
tube  of  2 inc.  A  piece  of  brass,  rather  more  than  a  quarter 
of  an  inch  thick,  is  soldered  to  the  bottom  of  the  tube  of 
sine  at  C;  and  a  liole  with  a  fine  screw  is  made  through  il 
similar  to  that  before  described  in  fig.  ].  A  cylinder  of 
»nc  of  the  same  description  as  £  F,  fig.  1,  but  only  aa  incli 
and  a  half  in  length,  is  made  to  screw  into  the  piece  of 
braaa  jtisi  mention ed»  and  a  thin  plate  of  brass  screws  oa 
tb«9  cylinder  to  prevent  any  shake  after  the  length  of  tine 
nccctunry  for  the  compensation  «baU  have  been  accurateij 
determined* 

In  the  two  opposite  sides  of  the  zinc  tube  two  small  grooT 
(41,  6«  ^^3)  are  made  with  a  tile  at  about  the  eighth  of  1 
inch  from  the  top  of  the  tube,  and  |iatall«l  to  il^  and  about 
the  tweutietb  of  fto  inch  ii^  depth* 

A  piece 
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A  piece  of  iron,  la  forged  one  foot  lon^,  half  of  wblcll  ts  This  cotapea* 
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remainder  of  the  same  dimt^nsiona  as  the  upper  pari  of  the 
petidulum  rod.  This  iron  being  plticed  between  the  plate* 
of  brass,  wliich  forra  the  weight  of  the  pendulum,  the  lead 
is  cast  around  it,  «ad  the  Iron  is  afUrward  farced  out,  leaving 
a  receptacle  for  the  tube  of  ziiic»  wmch  exteuds  exactly  to 
the  centre  of  the  weight* 

The  brass  plate  at  the  back  of  the  weight  of  the  pendii* 
turn  bein^  taken  off,  a  squnre  opening  (Ute  upper  part  of 
^htch  i^  in  a  hue  with  the  centre  of  the  weight,)  i«  cut 
through  the  Icfad  into  the  receptacle  for  the  tube  of  ^nc; 
and  the  tube  having  been  made  to  slide  with  perfect  freedonit 
yet  without  any  bhake  iu  the  receptacle,  it  i^  pastied  upas  far 
as  it  Wilt  go;  and  oiark^  being  mode  opposite  the  groves  a^b^ 
fi;^,  3,  a±i  represented  at  6^,  4,  corresponding  groves  are  made 
in  the  lead  with  a  goug«  of  the  proper  sice,  into  which  a 
^mall  quttntity  of  melted  lead  btinff  poured,  the  tube  of 
EJnc  remuins  firmly  »fccured,  and  of  course  can  expand  in  no 
other  directioa  than  from  the  centre  of  the  weight  down- 
wards. 

In  order  to  restore  the  1ead»  which  waa  taken  away  in 
making  the  Hquare  openinjif ;  a  piece  of  card  paper  14  cut  m» 
as  to  cover  the  zinc,  and  the  opening  may  then  be  tilled  with 
nielted  lead  (being  careful  tliat  it  is  not  too  hot,)  without 
any  danger  of  ita  uniting:  with  the  tube :  the  l>aek  plate  of 
the  penduiom  weight  is  then  to  be  replaced  and  ri vetted. 

To  the  lower  end  of  the  pendutum  r«d  a  cap  of  brass  ti 
firmly  fixed,  from  the  bottom  of  which  a  atrongf  «teel  screw 
proceeds  which  passing  through  the  hole  in  the  cr)'linder  of 
zinc,  the  wei^^ht  h  supported »  and  the  pendulum  ref^lated^ 
by  a  nut  in  the  usuiil  manner ;  ond  a  small  octa^nal  pfate 
of  brass  is  soldered  to  the  bottom  of  the  cylinder,  to  prevent 
the  nut  from  itgnring  the  sine,  as  well  as  to  divide  each  re« 
volution  of  the  screw  into  ei^ht  ecfual  parts. 

To  determine  the  lenj^h  of  zinc  required  for  a  compensation  D-tcrmtnation 
of  tliiB  form,  that  part  of  the  strel  screw  included  between  ofthotciT^th 
the  nut  and  the  end  of  the  deal   rod   must  be  considered.  ^nipeoMtioa. 
This  we  will  supi^ose  to  be  two  inches,  which  will  leave  half 
an  inch^  by  which  the  length  of  the  petidulum  may  be  va« 

ricd : 
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Tied:  adding  this  to  one  inch,  the  lenorth  of  the  spring-  by 
which  the  pedahim  is  suspended,  we  have  three  inches  of 
steel;  and  the  expansion  of  stee!  to  zinc  being  as  147  to 

353,  we  have  =  1*25  inches  nearly  for  thb  part  of  the 

correction. 

The  deal  rod  will  be  about  44'5  inches  Tonp^;    and  its 

expansion  being  to  that  of  zinc  as  49  to  353»  we  have 

49  X  44'5 

— -"- — ziC*17  inches  nearly  for  the  length  of  zinc  neces- 

sary  to  counteract  the  expansion  of  the  deal,  which  bctng" 
ajdded  to  ]'35  inches,  before  found,  gives  7*43  inches  for  the 
whole  compensation  sought. 
1  ~  „^»  The  adjustment  is  effected  in  the  same  manner  as  before 

described  by  means  of  the  screw  E  F,  by  which  the  length 
of  the  zinc  is  either  increased  or  diminisihed ;  and  below  the 
large  weight  is  a  smaller  one,  for  the  purfmse  of  rcgnlating-' 
the  pendulum  to  the  {Greatest  nicety.     This  Mnall  weight 
may  have  a  tube  of  zinc  attached  to  it,  on  the  some  princr* 
pie  as  that  of  the  larger,  to  correct  the  expansion  of  the 
steel  screw,  if  it  be  thought  necessary. 
Objcr^ion  to        ffie  chief  objection  to  this  pendulum  appears  to  be,  that 
tion!^^****^*^       the  compensation  is  partly  enclosed  in  the  weight,  and  con- 
sequently is  not  liUely  to  be  so  soon  affected  by  nny  sudden 
variation  of  temperature,  as  it  would  be  if  it  were  exposed 
to  the  immediate  influence  of  the  atmosphere.     Bnt  it  has 
Its  advaiiuiges.  the  advantage  of  being  much  shorter,  and  far  more  simple 
in  its  construction,  than  the  one  first  described,  and  is  there- 
fore on  the  whole  perhaps  preferable. 
Thecoinpcn-        If  it  be  thought  more  convenient,  the  compensation  may 
^'-aT'^^  ^*  be  divided,  and  half  placed  between  the  wei;^ht  of  the  pen- 
dulum, and  the  other  half  on  the  cock  of  the  time-piece ; 
and  the  nut  for  regulating  it  may  be  either  above  or  below. 
Jldvantai^os  of      Experiments  in  regular  observatories  can  alone  determine 
thw  i)endu-      ^^^  relative  merits  of  this  pendulum;  It  certainly  possesses 
the  superior  advantages  of  economy,  simplicity,  and  ease  of 
adjustment,  and  there  appears  every  reason  to  believe,  that 
it  may  be  found  at  least  equal  in  point  of  accuracy  to  any 
that  hns  hitherto  been  described. 

ErclcT,  Jpril,  1808. 
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A  Hnve  taken  the  liberty  of  sendintif  you  a  ciinous  produo  Cunooi  natorai 
tton  of  natt^re,  wlilcli  was  produced  in  the  follawincf  man- 
ner; Mr.  Chapman,  tlie  proprietor  of  vfry  extensive  piuc^iet 
in  this  town,  hud  growing  in  one  of  his  hot  hou«e»fi  plant  of 
the   cucumis   colocynlhis    (coloquinlida,   or   hitter  apple),  j,^^^'^"^^^^^^^' 
which  happened  to  put  forth  a  male  bloftf^oai  a  day  or  two  impfegnatefl  & 
before  it  was  removed  into  the  open  air.     In  the  same  bouse  l^**'"™*^^  *^*** 
there  were  »\so  irrowingsoaie  plants  of  the  common  cucum* 
ber  also  in  blossom  at  some  distance  from  the  other  plant* 
It  h  supposed  some  of  the  farina  was  carried  by  a  bee  from 
the  blossom  of  the  coloqulntida  to  a  female  one  of  those  oa 
the  cucumber,  wJiSch  tluis  became  impregnated,  and   pro- 
duced the  fruit  I  send  you.     Mr.  Chapman  says  he  noticed 
the  cucumber  wheti  about  an  inch  and  a  half  or  two  inche* 
long,  and  it  had  every  appearance  of  becoming  a  very  fine 
fruit,  but  soon  afterward  it  began  to  swelUand  continued  to 
do  so  till  the  oUier  day^  wheu  he  gathered  it  and  presenteet 
U  to  me. 

I  had  some  thought*  of  sending  you  a  drawing  of  it,  but^ 
as  I  am  a  very  indifferent  bolanitit,  it  struck  me,  that  you 
would  not  be  able  so  well  to  understand  its  nature  either  by 
delitieation  or  description,  as  by  seeing  the  fruit  itself.  Mr. 
Chapman  is  an  intelligent  man,  and  has  been  for  many  yeor9 
en^ai^ed  in  horticultural  pursuits**  Y'ou  will  perceive  it  U 
what  IS  called  a  mule  fruit  partaking  of  the  ni&turt  ui^  both 
the  parent  plants.     See  PI.  V,  fig,  5. 

If  you  should  be  of  opinion,  that  it  is  a  ci  renin  stance 
worth  mentioning  in  your  Journal^  I  beg  you  will  do  it  iu 
any  manner  you  please,  end  in  a  way  that  you  think  will  be 
most  easily  comprehended  by  botanists,  to  whom  moat  pro* 
bably  the  communication  will  be  found  acceptable. 

*  THi«  Eif^ect,  t  am  informed  ii  not  unfrvqaent,  aad  U  asrrlb^  to  t>ees. 
Whole  beds  oi  melons  have  in  some  insuncet  l»t«i  that  spoiled.    N*    - 

When 
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When  I  WW  in  London  you  may  perhaps  recollect  I  men* 
tioned  to  yau»  that  considerable  quantities  of  iron  pyrite* 
were  to  be  found  upon  the  sea  shore  at  Harwich.  I  have 
einbriiced  the  prCNent  opportunity  of  sending  you  a  small 
tpecimen  for  your  inspection.  It  would  be  curioifH  to  as- 
certain the  true  theory  of  its  ft>rmHtion.  From  the  little 
observation  I  have  had  an  opportunity  of  makings  I  am  per* 
snaded  its  furraation  ia  contiiderubly  aided  by  the  Heawater* 
Pieces  of  wood*  bone,  lite,  become  converted  it»to  it  by  ltoi€» 
anil  lose  every  trait  of  their  origin,  except  the  shape  of  the 
grain,  which  in  many  specimens  is  nicely  preserved.  The  cliff 
above  the  shore  itppears  to  be  aUnobt  entirely  composed  of  a 
blueish  ttoft  clay,  wtiich  »s  continu»lly  crumbling  and  falling 
down  upon  the  bearh^  and  u  washed  by  the  waves,  and  1 
thiiik  a  curious  observer  conversant  in  mintrralogy  might 
e^iy  truce  the  i'ornjalion  of  the  pyrites  by  gradutiou  from 
the  clay,  as  pieces  may  be  found  in  several  different  states^ 
and  it  appears  to  be  influenced  by  the  alternate  action  of 
the  air  and  sea  water,  but  in  whut  way  I  am  entirely  at  m 
loes  at  present  to  conjecture. 

Jpiwichf  Cth  ^  JuRtt  1803. 
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LHierfrcm  Pfofetsor  ViNCE»  in  Reply  iQ  DvTflCUS* 


To  Mr,  NICHOLSON. 


SIR» 


J-  St  mil  esteem  it  n  favour,  if  you  will  insert  a  few  remarlca 
on  the  obfiervations  of  Dytiscus  in  your  last  Jourual,  en* 
gaging  not  to  trouble  you  again  on  this  subject* 

In  the  first  para^aph  thei^  are  two  imaccaimlable  misn 
presentations,  for  I  would  not  charge  Dytiscus  with  doic 
it  wilfully.  He  says,  **  the  two  first  terras  of  the  scries  very 
possibly  allude  to  the  two  first  tertiih  of  the  only  TWO  series 
which  are  to  be  found  in  the  essa} ,  these  two  terms  having 
been  already  mentjoned  an  sufficient  for  d^iermhtitig  ih€ 
/vrce"    Now  I  have  put  down  the  first  term* of  iUB£fi  of 

the 
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«ene9»  with  +  ficc,  meanio^,  of  course^  tliat  the  olfitt 
•cries  and  terms  were  to  be  supplied,  ira  I  before  rt;niark«d» 
and  which  it  is  straoge  Mr.  D.  should  have  forgotten*  And 
secondly^  I  have  never  mentiooed,  nor  U'as  it  possible  I 
could  mention,  that  the  two  ierm»  alluded  to  are  sufHcietit 
to  determine  the  force:  a  further  proof  with  what  IUtl«  at- 
tention Dytiflctit  hafl  read  the  esMy. 

JM  j9  U 

Again>  he  saya,  "  the  series  _  4-  —.  -j-  _  +  &c.  may  cef«*  An  ittsmkm^ 

•        ^        **  hit  6IT 

l<tfit/y  vary  as  — ,  if  all  the  Greek  letters  after  the  first  be- 

rome  inconsiderable,  and  our  author  has  virtually  confessed 
in  his  essay,  that  they  do  become  inconsiderable,**     The  se^ 

1 

ries  certainly  can  not  vary  as  — .    The  quantities  /S,  y,  &c. 

are  very  small,  but  still  finite,  and  can  only  be  rejected  ia 
an  approximaiion  to  the  law  of  force*     The  law  of  gnivity 

varies  mccurately  as  — »  and  the  series  can  never  give  that 
'a* 

law,  as  I  hare  proved  in  Art.  IK 

Farther:  "  As  to  the  difficulty  of  extending  the  law  to  Another  ca»^ 

the  internal  parts  of  the  sun's  substance,  U  h  per/ecift/  oh-  ^^^^^^^ 

vioiust  that  the  law  of  density,  as  well  as  that  of  the  force, 

must  be  supposed  to  change  at  the  surface  of  every  material 

Q 

body,  long  before —  cati  become  equal  to  P,**  Not  per- 
fectly obvious.  When  we  discover  sudJrn  variations  of  the 
laws  of  nature,  it  is  not  that  the  primaty  cause  is  necessarily 
altered,  but  that  some  of  the  circumstances  under  which  it 
acts  are  changed,  as  in  the  present  instance.  Without  coO'* 
siderin^  the  cause,  we  know,  that  the  attractions  of  every 
two  particles  of  matter  composing  the  sun's  body  vary  in-* 
veivel)  as  the  squares  of  their  distances,  and  at  the  saTna 
liiD«  constitute  a  whale  force,  which,  to  a  body  exdrnai  ta 

iht  suiip  varies  as  --,  and  to  an  internal  body,  as  a.    It  is 

not  therefore  necessary,  that  the  law  of  attraction  of  the 
constituent  particles  should  vary,  in  order  to  produce  the»t 
dtflfereut  1a#i  of  force*     According  to  Newtoo,  any  two  par- 

ticlea 
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tides  of  mmtter*  either  both  within  a  bodj»  or  one  withid 
and  the  other  witliont,  fend  toward  eacji  other  by  the  sbom 
law  of  forre,  and  therefore  the  came  of  that  tendency,  that 
is*  in  rur  oresent  consideration,  the  rariatvri  of  the  deoaity 
of  the  fluid,  must  in  both  .cases  he  regulated  by  the  aaiuc 
which  would    law.    If  we  were  to  admit  the  position  advanced  by  Dyti»« 
ton'inacoatia*  ^""*  ^^  wou^<^  involve  Newton  in  a  contradiction* and  instead 
dictioo.  of  afTectin;^  the  truth  of  my  proposition,  would  further  tend 

to  confirm  it.  To  change  the  law  of  density  immediatefyt 
would  be  to  sub:  I  lute  two  fluids  instead  of  one,  such  a 
change  necerssarily  implying  a  change  of  the  fluid;  for  what 
better  criterion  \is\e  we  of  diiTereut  fluids*  than  that  their 
constitutions  are  regulated  i  y  diff'erent  laws  ?  To  defend 
his  objections,  Dytiscus  mak-s  an  absuoiption  totally  incon- 
sistent with  Newton's  hypothesis. 

I  do  not  think  it  necessary  to  make  any  farther  remarks 
on  the  observations  of  Dytiscus,  and  I  must  make  an  apo* 
logy  to  mathematicians  for  having  said  so  mu^  h ;  but  I  was 
induced  to  do  it  upou  this  considerutioo,  that  they  might 
uot  mislead  those  who  are  ignorant  of  the  subject. 

I  am.  Sir* 

Your  obliged  humble  serranty 
Cambridge,  9  June,  1808.  S.  VINCE. 


XIII. 

Certain  Improvements  in  Chrm<nMters,  hy  Daniel  Derino 
Mathew,  Caius  CoUege,  Cambridge.  In  a  Letter  from 
ike  Attthor» 


T. 


•SIB* 


Chronometers  X  HE  degree  of  accuracy*  to  which  chronometers  have 
irreaily^u-  ^^^^  brought  within  these  few  years,  may  appear  to  be  tbc 
l.rufed.  utmost  to  which,  in  a  machine  so  complicated,  human  art 

could  extend ;  but  as  navigation  has  derived  great  advan- 
tages from  in^>rovements  made  in  them*  I  have  beea 
tempted  to  make  some  alterations  in  their  construction*  the 

superiority 
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•aperiority  of  which  I  letive  fW  your  candid  render*  to  de*- 
cide. 

The  principle  of  Mr.  Madge*3  free  e«i*Bpeaient  (tee  4to  Mndgt'iUM.^m 
JoumaU  vol,  ii,  p,  66)  is,  I  belie?e,  allowed  to  be  the  best  '^'•*** 
that  was  ever  offered  to  the  public ;  but  its  performance  hfti 
not  been  found  to  be  so  pen  or  to  the  ntherp^  most  likely  on 
account  of  there  beiu)^  so  maoy  pivots  and  spriogs,  and  oa 
accouot  of  its  tripping^,   whence  it   cunnut  be  depended 
npou,     Mr,  Arnold  myi,  he  has  made  his  jjendulom  spring  Arnold's. 
«o»  that  the  vibrations  are  performed  in  th«^  ^ame  time  when 
the  tnain  spring  is  weak^  as  when  it  is  strong,     Thi^  per* 
ha  pa    may    be  in  some  degree  accomplished  by  verj*  6n< 
workmanship,  and  a  great  mauy  trials,  but  the  mom  spring 
la  not  detached  from  the  balance;  and  on  this  uccount  I 
think  the  title  of  being  detached  is  not  correct,  as  the  maio 
spring  keeps  up  the  action  of  the  balance. 

My  altemlions  and  injpioveinents,  if  I  may  to  call  them,  Frincipteiof 
consist,  Ist,  In  reducing  the  wear  and  friction  of  Mr.  ****  *****^''** 
Mudge*s  escapementitind  putting  it  into  a  more  simple  form* 
^idly.  In  applying  rny  equal  in  ng  maiiitainlog  powers  in 
such  a  manner,  that  tension  does  not  alter  their  strength* 
3diy,  In  securitig  the  lockini^  of  the  tooth  against  the  de-* 
tent.     4thly,  In  stopping  the  hok*s  with  haid  pfutina. 

For  these  purpobirs  I  have  two  escapement  wheels,  ec|ua]  D«crIplion  of 
mud  similar  iu  all  respects,  as  seen  in  PI.  Vf,  fig*  1.  a  A*'^* 
d  B,  c  C,  if  D,  e  Et/  F,  represent  the  teeth  of  the  two 
wheels*  which  sire  so  placed,  that  the  tooth  A  of  llie  upper 
wheel  is  exactly  betwe*?n  the  two  teeth  a  ft  of  the  lower 
wheeL  These  teeth  are  prevented  from  revolving  roond  by 
the  two  detent  pallets  G  H,  whicl>turn  on  a  pin,  and  eon* 
centric  with  these  detent  pallets  the  pivots  of  the  verg^ 
tarn,  which  is  in  the  form  of  a  crank  as  at  M,  or  more 
plainly  at  fig,  9.  y  y  are  two  joints  at  the  ends  of  each  of 
thf*  arms  of  the  pullets  G  H,  in  which  the  pieces  x  x  ar^ 
screwed,  so  as  to  allow  a  free  motion.  These  pieces  art 
fitted  to  the  ends  of  two  springs  K  L,  which  are  made  simi- 
lar to  the  main  spring  in  a  gun  lock.  Each  of  these  spriiigf 
turns  upon  a  stud  m»  as  seen  at  K,  fig.  3;  and  ihe  spring 
is  made  stronger  or  weaker  by  the  regtllating  screw  n.  Tbt 
stud  m  IS  made  of  brass  and  the  screw  is  iletfb  thtrefort 

Vol**  XX.-'JuxYj  IdOi.  Q  tbt 
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f*  *  the  aller;ilrou8  of  tiitf  springs  by  hifat  and 

r  7>  jC  fKlUfUMf.  ♦    ,  •  .  • 

'  •  .'khe aotioit  <if  tht?  eiKupnnent  it*  ihutf.  The  whM  beitiic 
proficUeH  by  the  main  t^prmjj  in  the  direction  of  the  arrow 
\'^  nml  prefFcnti«d  from  revoltno^  by  the  detent  of  the  pal- 
let H,  the  balance  by  Ms.  vibrtitioii  knockit  oat  the  detent  at 
</,  ond  at  the  «4iine  time  the  tooth  E  raises  ttie  pallet  O, 
ats^aiA  fill  it  come*  to  its  dHent,  In  tlie  menu  time  the  balance 
rames  the  pullet  H  throuj^h  its  semi  vibration,  and  in  f<H- 
iowed  back  by  the  pallet  as  far  as  the  rini  of  the  v^heela 
between  the  teeth  de^  this  <,nt*es  the  bnhince  ftiwe  Btiffictefit 
to  knork  out  the  detent  of  the  pnlleL  Gt  iind  tlie  tnme  ac* 
iiou  and  reaction  will  coatiiiue  so  lon^  as  the  moving  power 
acti;. 

To  prevent  any  possibility  of  the  wheel  tripping',  f  put  two 
banking  pins  as  at  ^  on  the  arm  of  each  pjllet,  which  pre- 
vent tfie  puUet  from  ^oin^  farther  back  than  i^  nece^^sary  to 
allow  the  tooth  to  raise  up  the  pallet  to  it»detent«  by  metrnti 
of  the  catchef*  p  p*  the  f  nd  of  which  i»  a  due  leader  spring; 
and  r  make  a  circular  piece  to  pruject  out  from  the  catch, 
»o  that  the  crauk  in  \in  vibration  iir^t  raioeei  up  thi6  catclit 
and  keeps  it  up  while  it  knocks  out  the  defeat* 
R^nugct  of  Ifaving  explained  the  action  of  mv  >c,ipemecit,  I  will  now 
fetate  n  few  ot  Ine  advantaijpes,  wluc;i  appeur  to  tnc  to  nn^e 
from  thefts  alt^n^tions,  1^  By  making  ute  of  a  double 
i^heel,  I  not  only  reduce  the  wear  of  the  t*  tlh,  but  I  i.*uti 
in  fhit<  WJiV  place  my  detent  pallets  and  buck  f>|»inii^s  m>  a* 
not  to  interfere  with  one  another*  and  I  can  have  the  (lallet^i 
io  turn  npon  the  same  c*:ntre.  ^d,  Stnil;jfht  springn  are  al- 
mi\xs  prefenilile  to  a  spiral  one,  where  tliej'  can  be  lued, 
bet  airse  tliey  are  not  «o  ditBcull  to  make,  and  (heir  »tri'ii^h 
can  h€  altered  by  iidjusting  licrew.s  which  cmiuot  be  done 
fi^heu  »|iiial  t»prin|^:i  are  u^nh  Another  ad^anta^e  gained  by 
iii»ing  i>tr«ight  springs  i>»,  that  the  couipenfjiition  muy  be  put 
io  the  hpringte  I  hem  selves,  uhich  in  preferable  to  u  coinpeu- 
^tion  on  the  balance* 
Obji?c:!«ns  an-  lu  lining  a  t;nn  lock  »prii»g,  the  prc^snre  of  the  tooth 
*"*  against  tl*e  incliiied  pl4iue  tB  e^nal,  attd  will  therefore  wear 

Ihe.faef  o(.t|i^  pallet  equally.     I  am  aware,  that  inuny 
'  $a^  y  ».,  0bj actions 
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objcctiotiswin  be  made  to  ttiese  spring  on  account  of  there 

being  so  many  joints  ;  but  as  there  must  be  either  the  rub 
of  the  dpriu^;  up  and  down  the  hack  of  the  pullet,  or  n  dou- 
ble joint:  the  latter  method  is  certaioly  preferable  to  tk« 
former. 

In  Mr.  Miid^'s  watches,  the  adjiisitin^  of  hi»  auxiliary  Defect  in 
spring  to  prevent  trippin]kf  was  one  reason^  why  they  frei- ^*"*'^*** 
f|ui*ntly  Hlopped  ;  for  when  clean,  the  main  spring  waa  ad- 
justed JMst  lo  raise  up  the  pallets  to  their  detent,  and  there- 
fore, wlien  the  oil  \^Qt  more  tenacious,  and  the  works  got 
dirty,  the  main  spiing^  had  not  power  to  raise  the  pallet ; 
tiie  confiequencc  of  which  was,  the  watcb  stopped* 

The  pendulum  »prini?  is  generally  allowed   by  workmen  Pen^uJum 
to  be  the  most  difficult  part  of  a  chronometer  to  make  and  *P^***g' 
adjUKt  will.     The  two  back  springs  answer  the  purpose  of 
the  regu biting  power,  a^  well  u^  the  oiaiutainiug  power* 

Ad  plat i OH  is  the  clotaesi  grained  metal  we  have,    and  it  Pfefercnc6  g( 
can  be  drawn  very   liard,  I  prcier  stopping  the  holes  with  pb.'*"** 
it.     It  buriiiEihes  ver)-  tine,  aud  oil  has  no  cheimcal  action 
ou  it. 

If  you  think  these  improvements  worthy  a  place  io  your 
Phiio^iophical  JournuJ^  by  inserting  them  you  will  oblige 

Your  sincere  friend, 
DAN.  DERING  MATHEW. 


XIV. 

Observationn  On  tltc  PostibiUty  of  collectiug  a  certain  Qitan* 
ri/^  qf  Succinic  Acidt  during  the  PrepnruUoH  of  Ambir 
VartMr  uit/iout  any  Injury  to  the  Quality  of  the  Vamiski 
hy  iJM  Plan  CHE,   of  tU  Society  uf  Apothecaries,  Pa^ 

JljLaVING  had  occasion  lately  to  assist  in  the  fubricatloo  Succinic  acid 
of  a  h»rgc  quantity  of  amber  varnish^    1  remarked,  that '"^^li^iesio 
during  the  process,  and  till  the  heated  substance  had  ac-  'y^r^ml  '""^ 

»  ApnaiflB  40  Qiimic^  wol  XUKp  p.  40. 
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Ko  advantage 


^fuired  th^  iitaper  decree  ef  flitiility,  n  great  dtf&l  of  titeo^ 
mc  aciil  was  given  t^mU 

Ei^ry  pefMiv  wKo  hflt  mnde  it,  must  Im^f  had  the  op- 


^id. 


hm^cnniide  portuniiy  af  ob«erviog  the  fuime  thing;  but  whether  from 
not  knowing^  the  true  nature  anci  properties  of  this  *iaU,  or 
fti^in  co«i4id«riB|^  it  ^  t^s^entiul  to  the  gooclocss  of  the  vat- 
irtih,  no  ones  at  least  t Hut  I  know  of,  has  thought  of  turn* 
Amber  in  var-  rag  i|  to  aUv^antage.     It  would  be  a  mistike  hovrever  to 
b*t^uUy  d^*  rondmle,  that  good  vmnmh  oui;ht  to  be  fre«  from  succinic 
piiMoitu     ttiai:  oo  thecx>iiimry  it  i«  vt^ry  prol^blc%  that  at  the  time 
flbaa  tl^e  dr%in^  oii  and  oil  of  turp«?iittne  are  addtfd,  to  io^ 
crease  thn  lioi4ity  of  thF  amber,  th&n  substauce  is  atill  cap«* 
BBoUttrti  Ueoi'  foniishiug  it,  and  even  in  <>otne  quanttt}'. 
Mtidi  o^tM  -      I  slumid  be  wuudenni;  fvom  thi'  purpose  of  this  uotJCf ,  if 
^i<llofC  in  the  |,^e^  ^^  d^rtail  the  vaiious  processes  employed  for  the  pre» 
ttf  miking,       primtioii  of  fbid  %'aroiii}i.      1  sihall  only  tMsy,  that,  a5  the 
•    ^il9Dce«ft  ii>  most  commouly  cotiducted  on  an  open  fire,  and 
^^"^  tn  an  apen  glijzed   earthen  vessel,  the  moutli  of  whirh   is 
four  or  dr4j  inches  in  diameter,  wheq  the  matter  is  ffuHi- 
denrly  beati?d,  part  of  the  acid  set  free  is  c^arried  off  ttnd 
]oU  in  the  air,  while  a  tolerable  quantity   a^lheres  tq  iJie 
sidt^ti  4*f  the   matrass  in  ti^e  fonti  of  lery  »ie«idtT   rieedles, 
fiufficieiitly  whit^  t^  iteqyir-e  oo  pufilieation  *. 
"tpbTflf  twHer      Every  ipatrasui  c^ontaining  24  oat.,  which  ia  the  commou 
nn  '  ^**^^**^^j  H^'^nt»*y'  '^^y  fw^i^i^h  80  or  i)0  grains  of  acid,  without  any 
trtthout  deiri-  'uj^wy  ^^  ^_^«  quaUty  of  the  varnish  ;  a  fact  of  which  I  have 
"^^"'^  satisfied  myself  by  several  triwls  made  in  my  own  labora- 

tory, as  we!!  as  in  that  of  Mr,  Toiiaelier,  coach  painter, 
Propff  time  of  mho  is  well  *ikillcd  in  the  subject.  It  is  proper  to  observe 
colleciiiig  h,  Jjert^  |||;4t  we  ou^ht  to  colk*rt  the  ::.wcduic  acid  as  it  is  tub*' 
lini«4r -which  tiikes  pljK^e  a  little  before  the  ad<litioii  of  the 
oxigsniKed  or  dr>intf  oil.  If  thiij  operation  were  deferred, 
th*  '-4;i«o«tef  part  of  it  vould  be  lost.  In  tinct,  ilie  motion 
of  the  spatula  necessary  to  mix  the  oil  with  the  amber 
wotild  separate  a  great  deal  of  the  acid :  and  there  is  no.  • 

I  nvr«  10  s  *  '^be  acid  obumed  h  s qffidenilf  pure  iivh'.*n  the  ves&fct  1$  new,  hut 
iicnw  vi*a*d.  It  ii  more  cdoitred  in  fiibsequent  oper^tTdas.  It  may  then  be  |mrifird 
CfipierbeiL  ac<<mrmip  to  the  method  lo^kaiod  by  Putt.  The  unisris  ^ho  use  top* 
ipct  i]3aira*»Nt^  «iU  find  an  adicauca^e  in  It*  for  these  iretseU  beings 
mvre  ««5ily  cIvaiimI,  ihvf  ^ill  c«niintf«  %o  f  iimitli  tlit  lamt  pt«>duct. 

hope 
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liopc  of  collecting  aoy  ftfler  the  oil  of  turpentiue  is  added, 
as  thit$  oil,  partly  convertt^d  into  %'apour  by  the  heat  of  the 
mixture,  so  as  to  mak**  it  swell  up  or  e\en  hoil  over,  occa- 
BJons  the  ucid  to  disappear  entirely* 

However  minute  the  inoaus  1:  have  employed  for  colleit*  ^fclhocr i>f  do- 
ing the  i*iiccimc  acid  may  appcmr,  I  tliitik  it  indispensable  *'^^ 
to  de^riUe  them.  At  first  I  thought  of  taking  it  olf  with 
n  cArd.  This  answered  pretty  *ell,  but  there  is  d«na;er  of 
burning  the  fi titters,  if  from  inattention  they  should  tonch 
the  heatt^d  matter-  I  foirnd  si  much  more  c?onVenient  in- In*tTunrt*ntdi 
6trument  *vas  a  tin  spoon,  made  m  represented  in  PI,  Vt,  ''^^''*^ 
where  fi^r.  4  is  fi  side  view  of  it,  and  ing,  5  a  front  n<^w. 
This  spoon  differs  from  others  only  in  the  form  of  its  bowl, 
whii^h  h  hTit  little  concave,  the  front  of  it  fonning'  a  seg;- 
ment  of  a  circle,  and  adapted  to  the  size  of  the  matras»; 
which  h  represented  at  f\^,  6,  but  on  a  much  nm  tiller  scaT<^, 
not  to  occupy  too  much  r(X>m  iu  the  plate*  The  howl  <*f 
the  flpooii  is  terminated  behind  by  a  thin  plate  of  imn, 
which  fisini*  a  few  lines  above  its  edges  forms  a  sort  of  nee k:, 
and  to  thii  is  joine<i  a  handle  of  the  same  material,  sixteen 
inches  long,  fonning  a  right  an^le  with  the  bowL  Tb« 
shape  of  this  spooji  appeared  to  me  the  mo^t  convenient*  be- 
cause, 1st,  as  it  adopts  itself  accurately  to  the  mle>6  of  the 
vessel,  it  prevents  the  sublimed  acid,  which  is  scruped  oft* 
by  drawing  up  tb<j  spoon,  from  mixing  with  the  melted  ai»> 
ber :  and  i^dij.  It  sallows  the  operator  to  collect  tt  without  b^  1 

IB^  iocomraodefl  by  the  vapours  emitted. 

From  what  has  been  naid  it  8p{>ears,  that  artists  em-TsHiJalimilffs 
ployed  in  making  afirber  yamish,  without  any  alterattcm  in  "«»y  7**'^  » 
their  usual  proc«*s8es  or  apparatus,  miiy  furnish  us  in  fittufv  qtnntityoif  the 
with  a  prettr  large  quantity  of  succinic  acid,  which  has  '^^ 
hitherto  been  conBned  to  medicdl  uses,  but  may  soon  be 
found  benelirial   in  other  arts.     Some  trials  already   gire  tJ*eful#bri mi- 
me room  to  hope,  that  its  solution  in  alcohol  may  be  rm- 1^^'"^  *'**r* 
ployed  to  imitate  the  colour  ot  some  valuable  1V00U& 
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An  Eisay  m  the  Saccharine  Diabetes;  hy  Meitri.  DuPC^r 
TttEX  md  THEBiiUD.     Abfidgrd  %  the  Authors, 

JJnn9  chsnfcd  JLT  has  long  beeo  known*  that  tbe  nature  of  the  urine  is  n^ 
ladiab«us,  puch  changed  in  the  diiiorder  called  d)iib€tei»,  as,  instead  of 
beln^  pungent  und  in  ¥>LTiall  quantity,  like  that  of  a  heattliy 
person,  it  is  on  tlie  coatrary  saccharine  and  very  copious^ 
tut  it*  tnilyjib  Xhe  lir&t  attempts  at  its  analysis  however  are  not  to  be  dated 
farther  back  than  thirty  year^^.  For  this  three  reasons  may 
be  a^slj^ned;  first  the  rarity  of  the  di^tfa&e;  aecot^ly  th^ 
little  certainty  of  the  chemical  means  of  analy.si^  formerly 
employed;  and  thirdly  the  coaimon  neglect  of  auitnal  che- 
iui»try. 

It  was  not  till  177S  that  the  existence  of  snjar  in  diabeti 
urine  was  actually  demonstrated.  This  discovery*  made 
jCaulcy,  and  confrrraed  in  1701  by  Franck,  was  conjectured 
by  Willis  in  the  begiunin^  of  the  J7t1i  century,  and  in  bome 
mvsLhvtve  perceived  by  Foole  atid  Uob>on,  But  il  roust  l>e 
confessed,  that  Caulcy,  attend  in  jj^  only  to  the  saccharine  mat- 
ter of  this  sort  of  urine,  left  much  to  bo  desired.  It  was 
necessary  to  inquire  into  the  other  principles  it  might  con- 
tain, Qnd  particularly  tho»e  that  enter  into  the  composition 
of  healthy  urine.  This  was  done  in  1803  by  Messrs*  Nico- 
P«ner»l  «ute  las  and  Quendeville  of  Caem  From  their  resewrches.  it  ap- 
pears,  that  diabetic  urine  contains  no  i?enbible  portion  of 
uree  or  of  lithic  acid;  that  the  moH  sensible  tests  scarcely 
indicate  any  tr^ce^  of  phosphate  or  sulphate;  tliat  it  is  im- 
possible to  discover  in  it  any  free  acid ;  and  lastly  that  we 
find  in  it  only  a  large  quantity  of  sugar  with  more  or  le«i 
common  salt. 

Our  object  in  this  ee^ay  is  not  merel5'  to  confirm   the  re- 
sults we  have  mentioned,  but  farther  to  make  known 

1.  The  medical  observations  we  have  made  on  the  patient, 
whose  urine  we  analysed : 


of  it  in  tho 

dUordcr. 


Objects  <sf  the 
iuthoi>* 


•  Aamics  de  Chcmie,  voL  LIX,  p,  41, 


2.  The 


«,  The  vet)'  pi!cniliar  niiture  of  the  wiccharme  siibitttgibe/'* 
we  ioutni  in  tlii**  urir»«T  and 

3.  Thi!  vurioiift  chun^p^rs  this  nntu^  uuHerwent  before  it 
wa9  brout^lkl  buck  to  iti  |»rimiliTe  compo&itton. 

P^aT  L      ObsentUimi  made  mi  the  patient^  whose  ume  Obscnaiiu»i 
tte  examined. 

Fiom  tliesp  ob-ienations  it  follows:  l.Tliatthesacchcirine  ^^-jy*^"'^*** 
dtabetet)  iii-dv  rnuliuue  scviTul  ^^uff,  and  even  as  long  a?* 
the  digr stive  powers  can  maintain  tlicmselves,  and  flufiply 
the  excessive?  waste  occsihloned  by  the  urine. 

^,  That  this  diHeuhi'  i»  uot  incurable  at  nixy  period,  not  CirMVk»t*i!| 
eVen  uheu  the  impaired  dii^eslion  :i[ipciif«  unable  to  supply  '"^'^^    * 
the  umttriuls  of  tlie  stcrttton  t!i!it  rxluiust  the  animal  eco- 
nomy* 

3.  That  ihe  emt  of  tins  tificction  appears  to  be  in  the  it^KcatiKeldS 
kidnc'3'Kt  not  in  the  inte^tinul  eanat.  nvf-^* 

In  fact  neither  the  appetite  nor  tliirst  of  a  diubetic  patient 
is  any  way  depravt^ :  they  both,  as  well  as  the  dij^estive 
powem,  appear  merely  to  be  proportional  to  the  want  of  rc- 
]iAbration;  in  the  next  place  the  aliment  wnden^oes  the  i*ame 
Ijrepnration  in  the  ^.tornarh  of  a  diabetic  patient  us  in  that 
c>f  a  man  in  health:  nnd  what  completely  proves,  that  the 
dij»^e«tive  fiic\ilty  is  not  alteretU  but  i^imply  increased,  in^ 
diabetic  patientn,  is  the  f]uantity  of  food  they  take,  the 
quir]cne«s  with  which  it  is  difjested,  the  large  proportion  of 
it  ronve3'ed  into  the  circuhition,  nrt*\  the  small  fjuantlty  of 
fppces  to  wliteli  it  is  reduced;  and  laMly,  from  thedii^eition  . 
of  the  fooi!  till  the  wecfetron  of  the  tirine,  we  fiinl  no  fluid 
at  fill  saccharine,  of  that  has  undergone  any  change  in  Its 
composition.  - 

4.  That  the  cauae  of  the  saccharine  dinbetc*  nppearft  to  hsttu^ethcif 

be  an  inncancd  and  dei»mved  «ction  of  ilie  kidnevs:  thjiti^'*^^^^**^  ^*"* 
,  ,       .  '      ,  11*  vi  luted  jictiun* 

the  aueehtirine  matter  of  the  unne  if  produced  in  const* 

cpience  of  thia  action;  arwi  that  to  it  nil  the  ttymptomi  dh 

the  diseufe  are  to  be  traced* 

*  5.   That   the  eKee«isi\*e   Iom,  whieh  takes  place   in   thia  Koperfcul  ib- 

disen**^,   uf^mn  under   nome  drcunistancei*  to   ocCHnioa   a  *'^'^i*''*"  *"* 

pretty  considerable  ab^arption  at  the  siiHbce  of  the  body,* 

U,  Tlmt  the  new  pr^|fortioai*<ikll#liAi«d  by  the  ^ochiiritie  sccreUans  d* 

4  diHbetea 
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fected  as  by      dxal>et«t  between  tb«*  food  and  the  secr^tioDR  id  g^oeraT,  snd 
feae/^.  between  their  several  kinds  in  particular,  are  analogous  to 

tbi>se  occai»toned  by  any  evacua-tioii  in  exoeft&t  whatever  its 
nature  may  be. 

7.  That  the  mode  of  treatment  recommended  by  Dr. 
Rolto»  and  fltuce  m  KuecessfuUy  employed  by  oar  country** 
men,  Messrs.  Nicolas  and  Qucndt^ville^  and  which  consist^ 
especially  in  a  purely  animal  diet,  is  m  effectual  as  th« 
bark  in  intermittetit  levers. 
^'Does  not  alter  8.  Lastly,  that  the  saccharine  diabetes  produces  no  chaog| 
ihciuieoftheJij  ^h^  state  of  the  orjjaus,  but  an  exertion  of  the  digeslivf 
aiad  urinary  organs,  both  nf  v^bich  are  in  a  state  of  grea 
activity  during  this  diseai^tf„  one  to  prepare  and  the  otlier 
e^tpend  the  materiak  of  nutrition* 


Pr.  Hollo's 
treat  luenl  in- 
itilible. 


organi. 


urine. 


AaiTftUof  the  PAai  IT*     Analysis  of  the  »rme  of  a  diabetic  ps^tieni  J^^ 
the  ^teentJi  day  after  his  admission  into  the  Hotel  JDtcUf 
till  he   lejt  Uiat  place  for  the   hospital  of  the  Medicat 

SchooL 


Itsippeirane«< 


Chanpe  by 
I  k««pmg. 


This  urino,  >'ery  remarkable  for  the  lar^ness  of  its  qoati— 
tity>  emitted  a  j«me1I,  thj^t  was  not  disagreeable.  It  was 
limpid,  perceptibly  yellow,  of  greater  specific  gravity  than 
water,  and  scarcely  reddened  infusion  of  litmus*  Its  tattte 
was  slightly  ^ccharine,  and  at  the  some  time  it  had  some^ 
thing  of  fcliat  of  common  salt. 

Left  to  iLself  at  the  temperature  of  15"  [5\f  F,],  it 
cttme  turbid  in  five  or  six  days;  bubblci*  of  carbonic  octd 
gaa  were  disenga^red  on  the  slighte&t  agitation  :  the  urinout 
smell  it  bad  at  fir^t  was  gone,  and  it  had  acquired  a  smell 
resembling  that  of  newly  made  wine:  it  likewise  aiforded 
micoliiol  by  dii»tillation,  and  became  very  sour  by  exposure 
to  the  air,  so  that  it  exhibited  in  a  slight  degree  M  the 
laarks  of  a  spirituous  fermentation. 

Oistflled  in  a  retort,  or  evaporated  in  a  capsule,  th€  phe* 
nomen%  it  exhibited  were  the  same.  Udid  not  become  tur- 
bid, gradually  thickened^  and  wa3  reduced  to  a  Mrup,  which 
sometimes  amounted  to  0  seven  tee  ntj^  soraetimeb  to  a  twcti- 
tieth^  and  never  to  less  than  a  thirtieth  of  its  weight.  From 
the  urine  we  examined  we  that^  obtained  near  thirty  pounds 
p(  fttfupi  which  oa  coaling  alwaya  dried  iato  a  ma» 


p09ed  of  a  maltitude  of  small  grains  v^kl  of  C5n«i8tencf« 
These  soft  granuli^us  cr\  stuls  bdug  scarcely  sweet,  it  wa« 
liatum}  to  fuppo^e,  that  the  substance  which  formed  them 
waa  not  homogei\cail,  and  iucludt^i  but  a  very  sraull  quan- 
tity of  tlie  saccharine  priaciple.  To  a^^ertum  this  the  foU 
lowing  e?cperi  men ts  were  made* 

A  hundred  parts  of  this  substance  were  distilled  in  a  tx**  Sacchnr'm* 
tort,  the  neck  of  which  entered  into  a  receiver  kept  conr  7]*^**'  ****" 
atantiy  coof.  The  products  were  a  great  deal  of  water,  but 
little  oil,  no  ammomn,  a  larger  qtiniitity  of  gasses  that  were 
hut  slightly  fetid,  and  n  tolerably  bulky  coal,  easy  to  in- 
cinerate, and  when  completely  incinerated  yielding  tw*o 
parts  and  half  of  cou^mon  salt,  aad  half  a  part  of  phosphate 
of  lime. 

From  this  result  we  mftv deduce  the  following  conseqnexi-  Gcn«*nl  coa- 
ces:  1.  that  this  substance  contained  no  animal  matter,  since  clmiooi, 
it  yielded  no  volatile  alkali  on  calcination:  9.  that  it  con* 
jtuined  very  little  saline  matter,  since  when  reduced  to  ashes 
it  afforded  only  a  refiidjuum  equal  to  a  few  hundredths  of 
its  weij^ht :  a.  that  it  was  formed  of  vegetable  principles, 
since  it  aBTordcd  all  their  protlucts  on  distillation. 

Presuniin;;  su^^or  to  be  one  of  these  principles,  and  noi  Fcnnmitei! 
heiuf^  al>le  to  fonn  any  conjecture  respecting  the  nature  of  with  water  ti 
thosv  with  which  we  cousidei-ed  it  to  be  mivcd,  we  deter- ^'^^ 
mined  to  have  recourse  to  fermentation,  to  destroy  the  tirsi 
without  altering  the  others,  so  that  by  lilt  ration  and  empo- 
ration  we  roij^ht  olituin  them  very  pure.  We  put  into  j^ 
large  jar  IQi)  gram.  [1544'^  grs*]  of  the  tubj^tance  lo  be 
analysed,  25  gr.  [386' 1^25  grs.]  of  yeast,  and  ^00  gr.  [772i*5 
gw.]  of  water:  to  the  tubulure  of  this  jar  wc  Htted  a  tube 
terniinating  under  a  jar  filled  with  water:  and  the  tem- 
perature beiog  raised  to  18'  [6'4'4''  F.],  the  whole  was  left 
to  itself.  $ome  honn*  after  these  matters  had  been  thus  left 
together,  a  mavement  was  apparent  in  some  parts  of  the 
^uid,  which  soon  became  generuL  A  great  deal  of  floccup* 
lent  matter,  from  which  a  considerable  number  of  bubbles 
issued,  was  raised  up,  and  carried  to  some  height  in  the 
Huid.  These  bnbl4es  passed  rapidly  into  the  jari  fill«dd 
with  water,  but  the  flocks  fell  to  the  bottom  of  the  veasel^ 
mdf  giving  bink  to^new  bubUeS|  r<Mc  a^ia,  t^  bo  pre^^tpi- 

Uited 
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Ftrrmcnuiion  tated  as  before.     Thi«  phenomenon,  ^hicb  did  not  cease  for 
acUTe.  three  days,  indicated  a  ver}-  active  fermentation,  and  conse* 

quently  the  presence  of  a  large  quantity  of  saccharine  prin- 
Carbonic  acid    ciple.     In  fact  near  thirteen  qnarts  of  pure  carbonic  acid 
*  gBs  were  evolved :  the  liquor  was  very  spirituous,  and  con- 

alcohol  pro-      tained  near  48  parts  of  uicohol  at  40* :  and  on  evaponiting- 
duccd,  ijj  dr}'nc«s  only  ^  parts  of  extract  were  obtained,  formed  of 

fjfl*"''"^""™  3  parts  of  seasalt,  and  yO  parts  of  a  brown  viscotts  mutter. 
Resembled  ru-      ^^^  ^^  know,  that  100  gr.  [l;>44'5  grs.]  of  sugar  pro*- 
gar  in  its  pro-  duce  12  gT.  [165*34  grs.]  of  a  similar  residuum,    56  gr. 
*  f864*9-2  gi-H.]  of  lilcohol,  and  3(J  gr.  [o56*02  gr».]  of  carbo«r 

nic  acid.  Tht'  s^ibstance  ootuiued  from  diahelic  urine  thiTe- 
fore  gave  us  by  fcrmentatioii  the  same  pjotlucts,  and  nearly 
in  as  large  qiuntitity,  as  the  be2>t  er}'stuiri/i'd  pure^ngar: 

•n<iiuhabn!i   and  if  to  this  we  add,  that  with  nitric  acid,  alcohol,  aud 
miih  re^'C'iit^.      ,  •       i..  .-i 

otlier  reageute,  :t  comports  itseU  like  sugar,  wc  mucit  ueces* 

sarily  consider  these  t^o  substahccs  as  being  iu  bume  mea- 
sure identical. 

V»t  diflTm  •  We  must  recollect  however,  that  it  is  scarcely  sweet,  and 

from  sugar  in     -  .     .  •    •  i  '     »• 

tx>te.  that  at  any  rate  it  is  much  less  so  than  sugar.     Hence  we 

different  spew  are  led  to  conclude:  1.  that,  as  chemists  have  lately  begun 
cioxif  kug^r.  to  imagine,  there  are  different  species  or  varieties  of  sugar: 
for  here  the  differences  are  so  striking,  that  they  must  con- 
veit  to  a  certainty  what  was  only  probable.  But  as  the  taste 
is  not  a  certain  indication  of  the  existence  of  the  sacehariDe 
principle,  it  became  necessjiry  to  inqii'ire,  whether,  among 
the  bubbtances  that  have  hitherto  been  confounded  with  su- 
gar on  account  of  their  taite,  there  were  not  bome,that  dif- 
Manna  ffr-      fcred  from  it  essentially.     We  were  thus  led  to  examine 

nunied  mwU    m^nna.     Our  first  care  was  to  mix  it  with  veast  and  water 
vcuki  and  wa- 
ter, at  the  temperature  of  18*  [()4*4'*  F.],  and  observe  with  atten- 

Fermemaiion  **®"  ^^'  ^^^^  phenomena  arising  iVom  this  mixture.  The  fer- 
brisk,  bu'boon  mentation  quickly  took  place :  it  was  at  tiist  brisk,  but  soon 
abated :  and  at  the  expiration  of  two  days  it  was  at  at  end. 
I.rfraswect  The  liqiior  however  had  a  verj'  strong  vinons  smell;  but, 
natter  incapar  f^^  ff^^,  bcins:  Spirituous,  it  was  on  the  contmry  very  sacchu- 
ble  of  ter-  .  i  •»  -j-i*.^ 

mciitii.g.  nn*^  i  *"^  on  e\*aporation  it  iieijositea  ni  the  form  of  crys- 
tals almost  all  the  matter  that  had  becm  employed,  divested 
of  the  fiiailty  of  fermenting. 

T!/is  mater         Though  persuaded  by  thesercsults,  that  maDna.contaiiied> 
«x<iniiiicd«  L    - 
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lint  a  very  small  quantity  of  snt^r,  we  stiU  deemed  if  n^ 
;cessary,  to  com|mreit  with  this  Bubstaiiee  m  all  it§  proper- 
ties, in  order  to  place  the  fact  in  the  strou^^est  lii;ht,  auJ 
jbitB  discover  all  the  charucters  proper  to  iht.'  pucuU^tr  pijii- 
cijile,  of  which  it  appears  to  be  ul most  wholly  i'oruieti.     For 
thiB  reas-on  we  exaaiined  llie  action  of  alcohol  oti  't,  which 
does  not  uttack  the  saccharine  principle,  and  that  of  nitric 
acid,  which  d'^eii  not  convert  any  portion  of  thi»s  principle 
into  nincous  acid.     Tlu*  first  of  these  reagents,  at  the  tem-  Hotalrohol 
pemture  of  (W  fUO'  ¥A  dissolved  so  large  a  quantity  of '^^^^  "»>*«» 
mnniiat  that  on   cooling   it  tornied   a    mass  or  crystals  J n  come  wild oo 
groups,  the  crystals  in  e^jcli  jj;roup  issuing  trom  a  commo.i  ciKiUng, 
centfe,     Tlie  second  produced  in  it  by  long  continued  hoiU  Niirlcactdron- 

inir  snch  a  lartfe  deposit  of  nnicous  acid,  that  the  wcitjhl  ^*'""'**  ^"'l*  f^ 
»  1         1     If     I  .1  ,1  mucous  aciii 

Was  nearly  equal  to  iialt  thiit  nt  the  manna  ernployecL 

Here  then  we  h;ivc  two  more  charticter^,  tliat  strikin^^ly  t1k*5#» chjini<> 
dlfstinffwifth  anj^r  properly  so  culled  from  the  pecnUar  uriii-  t»Tv,iiMiiisu  »ti 
VI pie  of  manna.  siii;iir, 

No  donbt  farther  researcli  wonld   cxhilwt  tnany   others  ;i,|,i  iicrhnji 
more  or  k?s  stnkin;^;  bul  as  ihoise  wc  havif  rclatt-^l  arc  ^luf-  ^^l**-''*' 
fieient,  to  make  thobe  two  9ub^tnnc«s  be  considered  ast  per- 
fectly distinct  from  each  other,  we  did  not  think  it  nece«- 
0ary  lu  pu«>h  our  exufi^i nation  farther. 

Hence  it  follows,  that  it  will  always  be  an  easy  matter  to  ThU  rrVnntie 
Tseover  and  to  separate  manna,  or  rather  the  peciih»*r  prtn-  pjnibie  byU 
U|>le  of  mrinna,  wluitevcr  be  the  ^ubbtances  with  which  il  in  coliuL 
mingled.  All  that  is  neceBsary  i«  to  treat  ihe  onitti-r  con- 
tainin;^  it  with  hot  alcohol,  find  it  will  be  abnost  entrfply 
precipitated  by  cooling*  Indeed  tlieie  arc  other  ve^^etable 
irulisUint'e'i,  that  po9§^•«s  this  property  even  in  u  stiikmi^  de- 
gree; but  as  these  Bub^taaccb  are  found  only  hi  this  cirtss  of 
ui-ids,  it  is  always  practicable  to  deprive  il  of  Ihese^  by  com- 
bining it  with  an  alkaline  or  earthy  salifiable  base,  or  a  ine- 
tallic  oxide,  according  to  the  nature  of  the  acid  ;  and  con- 
setpiently  this  mode  of  aeparuliou  may  be  generally  em- 
ployed* , 

•    Thus  we  may  ascertain,  whether  llie  honeydew  observed  jfonev^ew 
on  the  leaves  of  certain  trees,  parircularly  those  of  the  Itine, 
fce  really  a  species  of  mauna:  aj»d  if  it  be  the  same  with  ^r^t  i.u'ch3rino " 
the  sacdiutiue  principle  that  e^ciats  Ic  aspamjjbSj  and  which  rMici|ii*^into- 


iS6  AiTAiTsrs  or  diabetic  vftiirc. 

MeMTS.  Vauquelin  and  Robi<j|iiet  hare  found'  there  mixed 
with  a  peculiar  principle. 

Pa  JIT  III.  Analysis  of  the  urine  of  the  diabetic  patient^  from 
the  time  of  his  admission  into  the  hospital  of  the  Medical 
School  till  he  quitted  it. 

Ifpficlncwith-      During  the  time  the  patient  waa  in  the  Hotel-Dieu,  he 
Emf'effett    ^^^^^  ^^^  ^  confined  to  any  regimen.     He  lived  nearly  as 
flo  iJic  iwine.     he  pleased ;  his  disorder  remainec)  btHtionary,  and  his  urine, 
which  was  still  very  abundant,  had  noi  altered  its  nature* 
It  was  then  determined,  to  remove  him  to  the  hospital  of 
the  Medical  School,  where,  heinj^  almost  always  under  the  ' 
eye  of  5Ir.  Dupuytren,  who  had  the  care  of  him,  or  oT 
tome  one  of  his  pupils,  it  was  much  more  easy,  to  oblige 
him  to  dp  whatever  was  desired. 
VegetabTf  food      At  the  expiration  of  a  few  days  all  kinds  of  vegetable* 
bcwswithheld  ^^^^  refused  him,  and  nothing  was  given  him  but  animal 
food.     The  quantity  of  this  he  took,  as  well  as  of  what  he 
drank  to  satisfy   an  unquenchable  thirsty  was  accurately 
yreighed* 

For  the  first  three  or  four  days  no  change  in  the  uriue 
inafewdayfl  t  was  observed;  but  in  five  or  six  it  was  less  white,  more 
pla^^  acrid,  more  acid,  and  less  saccharine.     Subjected  to  eva- 

poration, instead  of  remiiiniog  limpid  as  before,  it  became 
AIT>uTPenai>-    turbid,  and  was  covered  with  a  tqlerably  thick  pellicle  of 
P««<-   ^  't*     albuminous  matter.     When  I  perceived  this  change,  par- 
ticularly the  presence  of  animal  matter  in  his  urine,  though 
the  state  of  the  patient  was  completely  unknown  to  me» 
and  I  was  unacquainted  with  the  manner  in  which  he  had 
been  treated,  I  concluded,  that  the  disorder  had  begun  to 
an^  inerrascJ  abate :  and  then  finding,  that  this  animal  matter  became 
i»  quaaiity.      daily  more  abundant,  1  considered  the  cure  as  approaching. 
Mentioning  my  opinion  to  Mr.  Dupuytren,  he  said  it  was 
probable,  but  appeared  surprised  at  it,  till  I  informed  hioi 
on  what  it  was  founded. 

From  that  time  the  patient  continued  to  amend.     Hia 

vrine  grew  daily  more  animal ized,  and  less  saccharine. 

The  aTbumen   The  albuminous  animal  matter  soon   began  to  diminish 

BPPe^an^TliihU:  g^*d"^^y>  ^"^  ****^  ^^^  ^^^  lithic  acid  as  gradually  reap^- 

acid  brcan  to    peared.    At  length  it  became  perfectly  similat  to  that  of  # 

*^  man 
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laan  in  health »  and  the  piiti<^nt  was  cured.     Immedmlely 
on  this  however  he  indutg<;d  in  excesaet  of  various  k'lud^  Escce«e« 
when  the  diftU'tes  retnrued,   complicated  with  other  disoi-  ^^^,^"^^1*^* 
ders,  under  which  he  soon  sunk. 

If  now  we  take  A  review  of  all  the  inducfions  that  may  Genpr^l  coo-^ 
be  made  from  the  {experiments  just  related  in  the  second  <=^"*«*«»^ 
and  third  piirt  of  our  memoir,  we  may  ajBrm 

I.  That  the  diaWtic  urine  we  exumtned  wag  eowipo!»ed  State  of  the 
aljuost  wholly  of  a  j^ubstance  but  little  saccharine  :  and  "'*"^ 
that  uev^rtheless  it  possciises  ull  the  properties  that  cliarac- 
tenice  sugar ;  lor  it  u  converted  into  alcohol  and  carbouic 
acid  by  fermeutatioiu  alibrdfi  n  great  deaf  of  oxalic  acid 
and  no  uuirons  acid  when  treated  with  nitric  acid,  is  Tery 
litiJe  soluble  in  alcohol  at  36**,  and  produces  when  calcintnl 
but  little  oij,  and  a  g^eat  deal  of  water  and  carbonic  acid. 
And  thus  it  i»  demofist rated,  that  there  are  diffcrei»t  vane- 
ties  of  sugar. 

9*  That  manna  is  not  a  species  of  sugar:  that  it  contains  %f j^tma «i< «»• 
hut  a  small  quajitity«  which  may  he  destroy 4L'd  by  f«:rnietj*  t^* 
taliou ;  and  that,  on  tlie  contrary ,  it  contains  a  great  deul 
of  a  peculiar  j>rinciple*  the  taste  of  which  \»  very  sweet, 
and  the  chief  clmracteri»tic^  of  which  are  not  to  liTfiivnl 
with  yeaat,  to  yield  a  great  deal  of  mucoua  acid  with  nitric 
arid,  and  to  be  more  soluble  in  hot  than  cold  water,  but 
{particularly  in  alcohol,  f>o  tiutt  the  aolution  ou  cooling  bc^ 
comes  n  crystalUne  maaa. 

3,  That  if  nothing:  but  anim^dized  food  be  given  to  diabetic  Anar/imil  j 
ptttieut^,  tJieir  uriue  cliani^es  it's  nature  pretty  c|uii;kly ;  thi&  ^livufc, 
at  iinit  we  tind  in  it  an  aUiutuinoii!>  matter;  that  this  albu* 
miiious  matter  the  <juantlty  of  which  couttnues  increasing 
for  aome  dayfi,    appeals  to  he    »n  unccjuivoial  siqn  of  a 
cure;    that  aftenvard  the  albnmen  t?T«'^^^3^b*   disappears: 
that  tiu'  kidneys  then   begin  to  secrete  urce,  hthic  acid, 
and  no  doubt  acetous  acid  also:  and  that  the  urine  soon 
becomes  siuiiliir  to  that  of  a  person  ia   health:  but  that  ijy^^,^^^ 
nevertheless,  to  prevent  a  relaj»sp,  the  patient  ong^ht  still  contintied  Icvn 
to  continue  his  re&^icneu  of  au  animal  diet  i%^t  a  consider*  iip^^"**** "*" 
able  time,   and  take  iv^thing   that   might   bring  on   the 
4iabctes  afievh. 
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Letier  from  Mr.  Roloff,  of  Mafrdebourghy  on  the  fttii 
Resin  of  SuiphHr\ 

FetW  resin  of  J[  latf Ij*  had  an  opportunity  of  detectinjj  Mr.  Westrumb*« 
9iiT}>hiir  fgtid  lesni  of'sxilphurt  in  an  unexperted  manner, 

obtamftl  in  Mr.  Michacli:),  after  havin<^  precipitated  the  gulden  suN 

making  goMen  phur  of  antimony  from  the  hidrogn retted  sulphuret  of  an-< 
»ul|>hui  ut  an-  timoniated  pota^^h  by  meanii  of  sulphuric  acid,  evaporated 
<^"^^"y*  j^\^^.  supernatant  liquor,  which  held  the  sulphate  of  potabh 

in  solution. 
I?cat«Ht  ftmelli'      When  the  M)1ution  be^an  to  be  concentrated,  a  \-apour 
like  bnmii  '^     arosjc,  by  which  the  artist  who  was  stirring  it  was  sin^iarly 
a^oiuaa         in(*ommoded.     At  the  same  time  au  insutierable  steuch  was 

emitted,  resembling  that  of  burning  atmfoctida. 

The  saline  mass,  being  evsiporated  to  drvneas,  was  of  % 

gray  colour,  and  had  the  remarkable  smell  just  mentioned. 
OiTMtoaTco-       Boing  di^sted  with  alcohol,  it  imparted  to  it  the  smell 
liol  the  tasted  and  taste  ot  garlic, 
ftmell  uf  gurlic      The  alcoholic  solution,  left  to  evaporate  spontaneously* 

yielded  a  gray,  glutinous  mass,  havuig  a  similar  taste  aud 

smell. 
FaBilrprocnra-      ^  ^'^^  dcbirous  to  impart  the  knowledge  of  this  fact,  as  1 
bie in  quantity,  know  not  whether  Mr.  Westrunib  be  acquainted  with  the 

formation  of  a  large  quantity  of  the  fetid  resin,  which  may 

easily  be  proirured  by  this  process. 
Formed  inde-        Since  tlic  smell  displays  itself  before  any  alcohol  is  add^ 
I'rndeniiy  of     ed,  we  may  conclude  with  Mr.  Wcstrurab,  tliat  the  alcohol 
alcohol.  dofw  not  contribute  to  its  formation. 


Wfpnortaa  So- 
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SC!lENnKlC  NEWS. 

WVfwman  Natural  llintory  fsocift^. 

At  tbclatmectingof  die  WernerUn  Natural  HHtory  Soci«(y^  June  the 
I  lib.  Or  Thomas  'Uiompvon,  one  of  the  Vice- PresidentJ,  read  a  Yery  in- 
terestiniT  and  valuaWj:  jjajier  on  the  cheojical  luturc  of  fluor-spar.  (?ap- 
tala  Lsf^kcy  also  lead  a  paper  on  the  pinna  inpens  of  Pennant  :  from  hit 
oh-ii-rvalions,  it  appears,  that  the  pinna  ingcnr*  of  Moniajjue,  pinna  cores, 
lib  of  Slowait,  and  piiuu  ingons  of  tbcLinnean  Transaction.*,  are  the»me 
!5pecics,  and  id«:ntical  with  the  pinna  tnf^ens  of  P.?nnant.  At  the  same; 
aie«'tiii{r,  C'harlos  Anderson,  Ksq.,  read  come  observations  on  the  gJOgnosjy 
of  tbe  island  of  Inch  Keiih,  in  the  Fiitli  of  Forth.  It  appear*  from  the 
ui»f"-estinK  details  which  he  communicated,  that  the  whole  island  it  com- 
posed of  rocks  belongini;  to  tlie  iudcpendent  coal  formation ;  and  that  the 
fr  enstom-jWliich  thcro.occurs,  i*  iraver-ied  b>  true  v.Mn-iftll-.vl  with  quartz« 
chair-  d»r.y .  calcspar,  &c  ,and  also  contains  num?m«'%  conte:n;)oraneou« 
%in<t  of  diff'.TMit  icindi.  Nfr.  Anderson  intimated  hU  intention  of  laying 
before  the  Sociciy,  at  a  future  meeting,  a  more  particular  dc>c.iption  of 
tte  inland,  illustrated  by  drawings  and  a  series  of  specimens. 

•  FxTracted  from  Gchleu'i  new  Chemical  Journal.  Anwnles  de  Chi* 
mit,  vul.  LXll,  p.  lUO.  t  i>«'^*  Journal,  roU  XVlll,  p.  41. 
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TWO.  METFX)IlOLOGICAL  TABLES  tv>i  I8O7, 

Ci^mmmiicatcd  htj  Dr.  CL/JRKE,  of  Nottingham. 

QUANTITY  OF  R\MN, 

WHICH  FELL  AT  THE  FULLUWiNG  PLACES  IN  THE  YEAR  IBQ7,            , 

Ir  Ind^m  and  BvdmaU. 

By  tfie  Rtv,  J,  BT^AN(!HARU,  Nottikoham,  who  soUciu  Commiuitc3tton*. 
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For  JUNE t  1808, 

Kept  hy  ROBERT  BANKS,  Mathemotical  rnstramcnt  Makcr^ 
in  the  ST&AjiOy  Luni>on« 

H .  B.  For  Vint  dftttom^n  tlie  procnt  ntfmbef,  the  »p^ratiM  iiid  its  reUGre 
^tuailocift  vrlH  be  described  iii  oiir  next. 
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ARTICLE  L 


O^ervaihns  on  the  crt^stallhed  Subsianceg  mcluded  in 
ty  G.  A«  DcLuc, 


fC^mcluded  from  p*  18B.y 

jJiVERY  thing  10  \'olcanoes  indicates*  that  the  depth 
of  their  foci  is  immense/"  These  are  the  words  of  Mf* 
Fleuriau  de  Beilevue,  and  he  adds,  ••  Tbi«  is  the  opinioii  of 
Mr*  Deluc  and  severul  naturalists/* 

I  have  said,  and  I  believe,  that  the  foci  of  the  irokanoes  j^^\  ^f  y^]^ 
are  at  very  great  depths,  contrary  to  the  opininn  of  those  noes? erydtcp, 
nalundistfly  ^ho  ima^ne  the  foci  to  be  very  near  the  base  of 
the  volcutio^  acd  tveo  place  them  in  the  cone,  that  rises 
above  the  groacid :  an  opinion  so  repugnant  to  all  the  phe« 
iiotnenar  that  I  cannot  conceive  how  it  could  enter  into  any 
ones  head^     I  do  not  think  however,  that  I  have  used  the  but  not  of  ta 
word  immaise^  which  would  imply  a  depth  below  the  reach  i"^'^^^ 
of  conjecture,  and  thii  is  far  from  my  idea.     A  league  per^ 
pendicular  is  a  very  great  depth »  and  I  do  not  suppose  the 
foci  of  volcanoes  can  be  much  deeper;  bat  every  thing  in- 
i  dicates,  that  they  have  ramifications.     The  fragments  of  KaTntfYiin 

^^       patural  rock  they  throw  out  can  come  anl?  from  theite  lat#*  tli«*tr«u, 
■         Vol.  XX.  Na,  dd*-At7a.  IdOS.  R  ml 
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ral  galleriei)  from  which  they  are  broken  off  and  carried 
along  by  tbeilara  that  flows  through  theai.  Another  phe- 
nomenon indicates  the  same  thing  :  this  is  the  burning 
places  that  manifest  themselves  at  the  bottom  of  the  sea  in 
the  environs  of  a  volcano  during  an  eruption,  and  which  are 
at  the  same'time  a  sign^  thut  the  focus  is  not  at  a  depth  to 
be  called  immense,  I  particularly  remark  this  expression, 
because  from  this  presumed  depth  have  been  deduced  theo- 
ries respecting  the  formation  of  the  globe,  that  are  destitute 
of  foundation. 

Some  draper  What  in  fact  is  the  depth  that  may  be  inferred  from  voP 
canic  phenomena,  compared  with  the  diameter  and  solidity 
of  the  glfjbe?  This  depth  i&  no  doubt  more  or  less,  accord- 
ing to  the  mass  raised  up  hy  the  volcano.  Thus  it  is  proba- 
ble, that  the  foci  of  4gUna,  the  peak  of  Teneriffe,  and  the 
Tojcanoes  of  Peru,  are  deeper  than  those  of  Vesuvius,  Vul* 
cano,  and  Stroraboli*  This  is  all  we  can  conclude ;  and  noj 
thing  respecting  the  origin  of  our  globe,  or  the  events  that 
Im^  ifAncurred  iH  its  foritiation. 

We  alter  the        ««  Man  separates,  dtwolv^,  briogi  together,  and  com- 

^rm  o  mine-  Yj,\y^^  minerals,  and  causes  them  to  change  their  fonn.'*  All 
this  is  true :  he  doies  it  br  his  solvents,  and  the  fire  of  his 

but  cannot  re  furnaces;  but  it  is  not  added,  that  there  is  no  method,  no 

store  them  to   g^  whatever,  bv  which  he  can  reftore  thefti  to  their  state  of 
their  primiuve     .         ,.,•*.  t  i       i»   i  .         *  •        ^ 

state  mineralization.     He  is  no  more  capable  of  doing  this,  than 

cf  regenerating  the  plants  he  has  burned  and  reduced  to 
ashes.     We  are  very  fur  indeed  from  being  able  to  produce 
any  thing  similar  to  the  rocks,  the  crystals,  the  minerals  of 
^  our  mountains,     lliia  single  reflection  overturn*  every  sys- 

tem, that  ascribes  the  formation  of  these  substances  to  fire, 
i^nce  al!  tht*  operations  of  natural  and  artificial  fire  that  we 
Know,  and  we  can  reason  only  from  these,  produce  nothing 
similar  to  them. 
We  should  b«      These  limits,  wbicli  human  means  cannot  pass,  should 
cautious  there-  render  us  very  circumspect  concerning  the  rsenlts  ascribed 
fine oiir  n!eSns  ^  them,  sincc  no  one  of  the  natural  substances,  that  man 
wirh  those  of  destroys  or  alters  the  nature  of,  can  reappear  again,  but  by 
DAture.  fbl lowing  the  laws  and  order  established  by  the  Creator  from 

X"'  the  origin  of  all  things. 

Limestone       "  Mr.  PI.  de  BtUevue  mentions  a  singular  production  of  u 

lime-* 
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llme-lilti,  v^liich  he  quotes  as  an  example  in  fBTour  of  h]B^fupt>o«e(I  to  be 

system.     "  This  production/'  says  be,  •'  resembles  inter-'^;;';;;^;^*^^^**^^ 

Btilly  cemin  Horublendt^s   of  tlie   Alps,  and  compact  and  Uva  in  a  kiln. 

homogeneous  lavas.   Its  external  part  is  puffed  out  like  that 

of  lavus,  its  surface  is  covered  with  a  yellow  glaze,  and  its 

cavities  are  lined  with  little  crystals/'     In  a  note  he  adds: 

**  let  not  the  reader  suppose,  that  the  stones  of  this  kind 

had  fallen  accidentally  into  the  kiln,  as  this  was  impObsi- 

ble." 

I  shall  offer  no  direct  ol3Jection  to  the  fact;  as  this  would  ^ut  piece*  of 
reqtiire  a  knowledge  of  the  production  itself,  and  particiz-  filicf  stone  get 
larly  of  the  \icinity  of  the  lim©-kiln  :  but  I  shall  otFcr  a  accideauUy* 
general  remark,  that  may  throw  some  light  on  ita  origin. 
It  is  a  very  common  circumstance,  for  fragments  of  other 
stones,  which  the  workmen  have  overlooked,  to  get  among 
the  broken  limestone,  with  which  the  kilo  is  filled,  and  not 
to  be  observed  till  the  lime  is  taken  out.  In  this  case,  in- 
stead of  a  piece  of  lime  we  tind  a  stone  covered  on  .its  sur<- 
face  with  a  vitreous  glaze,  which  being  broken  appears  to 
be  granite,  serpentine,  or  some  other  vitrtfiable  stone.  In- 
stances of  this  are  frequent  in  the  lime-kilns  in  my  neigh- 
bovirhood.  To  be  certain,  that  such  frag^ments  could  not 
be  mtroduced^  there  must  be  nothing  but  calcareous  rocks 
in  the  country,  these  must  even  be  fit!e  from  t^uartzose  or 
siliceous  nodules,  and  there  must  be  no  other  kind  of  stooe 
either  belongmg  to  the  soil  or  adventitious.  Thus  it  Is  very 
probable,  and  from  a  great  number  of  instances  I  am  per- 
suaded it  was  the  fact,  that  the  product  of  the  lime^kiln 
abovementioued  was  originally  a  stone  of  a  difierent  kind 
irom  that  commonly  burned  in  the  kihu 

«  Naturalists,"  continues   Mr.   Fl.  de   Bellevue,  **  who  That  Utis  ire 
ttiH  believe,  that  rocks  on  which  volcanic  fires  have  acted  incompletdf 
have  experienced  only  an  imperfect  fusion^  and  that  their  &su{»po«Aiion. 
crystals  have  remained  intact  amid  their  fluid  paste^  are 
obliged  to  have  recourse  to  a  multitude  of  suppositions, 
to  explain  the  state  in  which  the   lavas  arc  found  when 
cold." 

These  naturalists  have  recourse  to  no  supposition:  they  Bat Uitsfiiet* 
find  it  not  necessary.    Nothiu^  in  tlje  lava  changes  its  farm 
or  nature  when  it  cooU.   The  foreign  substances  it  contains 
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lA  its  inMiidesceDt  paste  retain  their  form :  no  change  takes 
^S&e,  the  fire  of  volcax;des  not  being  sufficiently  iuteose,  to 
fs»e  them  or  alter  their  nature.  1  have  adduced  a  great 
many  instances  of  tliis. 
^Mrtfile  %ei  On  this  occabibn  1  vh^l  fecal  to  the  reader*8  mind  the 
couM  not  fuM  jj^  J.  guggested  respecting  the  probable  felate  of  the  sub- 


terranean strata,  from  which  the  lavas  issue.  We  see,  that 
to  reduce  stones  or  minerals  to  a  state  of  fusion,  they  must 
be  broken  into  very  small  pieces:  but  there  are  neither  pes- 
tles nor  stampers  in  the  btrata  from  which  the  lava  originate ; 
and  Tolcanic  fires  are  as  incapable  as  those  of  our  furnaces, 
to  fuse  rocks  in  a  solid  mass.  The^ie  strata  then  must  be 
in  a  pulverulent  and  muddy  state,  to  be  capable  of  being 
fused.  In  such  a  state  we  can  easily  conceive  chemical  af- 
finities may  exert  themselves,  and  form  crystals  either  soli- 
tary or  in  groupes,  that  would  remain  enveloped  in  the 
matter  in  fusion*  How  is  this  fusion  effected  ?  whence 
In  these  fires   arise  the  fires  that  occasion  it  ?    We  perceive  from  its  ema- 

sulphar  H  the  niiij^ns,  that  sulphur  is  the  principal  ingredient,  that  iron 

|>rinci|>ai  iii-  *^  •'  7, 

pedienc,  with  chters  into  the  mixture,  and  that  muriatic  acid  and  sal 

iron,  muriatic  ammoniac  likewise  form  a  part  of  it     But  what  circnm- 

scida  Hid  sm* 

XDQQia.  s&nte,  what  combination  is  necessary,  to  excite  the  fer* 

menlationSf  that  prorluce  the  fires,  the  fusion,  and  all  the 
phenomena  of  volcanoes?     On  this  we  shall  never  be  able 
to  Ao  more  than  form  conjectures,  some  of  which  may  ap-> 
ptoxlfnatc  to  the  truth,  and  others  be  ver}'  wide  of  it.    But 
as  no  means  we  are  capable  of  employing  can  prevent  any 
of  ttiem,  it  is  of  little  importance,  whether  our  conjectures 
00  the  origin  of  these  fires,  and  the  manner  in  which  they 
act,  be  just  or  erroneous.     All  that  is  essential  is  not  to 
oscribe  to  them  a  greater  extent,  more  activity,  and  a  wider 
influence,  than  they  really  have ;  that  we  may  not  be  led  to 
form  sj'stems  on  mistakes  or  exaggerations. 
Sca.wAttff  naid      Mr.  Fl.  de  BeUevue  does  not  admit,  that  sea-water  is  ab- 
not  to  b ^  ne     g^ju^^jy  neieflsary  to  produce  volcanoes ;  and  he  quotes  in 
canic  ftrcff,       opposition  to  this  opinion,  which  at  first  appeared  to  him 
9k  an  eruption  very  plausible,  a  volcanic  eruption  mentioned  by  Messrs. 
luUw'^lmth^^^^  Humboldt  and  Bonpland.  which  took  place  in  1759. 
<e3.  *•  in  a  plain  in  Mexi(*o,  forty  leagues  from  the  sea  in  a  di- 

rect line;  an  eruption  that  in  one  uii^ht  threw  up  a  volcano 

of 
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of  1494  feet  [1593  £cig.]  high,  ^urroi^nded  by  more  th«^ 
two  thousand  mouths,  which  are  ^till  smokitii^/^ 

If  burning  volcanoes  could  niauifekt  thefAselvefl  »^y 
where,  wuhout  beiug  withm  react)  of  th^  ioflueoce  of  the 
fea,  we  should  not  have  a  »inj§le  ipstunceof  the  kind  quotedp 
for  tiumbera  wuuld  extbt :  aud  if  this  had  beeu  the  case»  X 
should  not  even  have  thought  of  the  opinion  I  have  «^dt 
vanced.  But  after  haviug  attended  to  tim  j^eneral  fact, 
that  there  n  no  b^rmcig  volcano  in  an  inland  countr}',  and 
that  no  extent  of  fresh  water*  however  largf^  h^?>  prr»<lv*^ed 
one;  all  being  near  the  seat  or  surroynded  by  Us  watrr^ : 
and  having  observed,  that  the  vapours  of  \otcauot'fl  deposit 
abundance  of  muriatic  ac*vd  :  I  hence  deduced  thisi  ludt^ipu- 
taUle  lultrencCj  tl)at  aea  water  In  absolutely  ncccssarv,  by 
the  salts  It  holds  in  ftolutioa,  to  pioduce  the  fermentatip^is 
that  raise  and  feed  volcanoes. 

This  conclubu>ii  hi^s  since  been  confinned  by  the  eiap* 
tions  of  water  from  the  volcanoes  in  inland,  which  depo* 
sited  common  salt  in  large  quantity  ;  ^nd  lately  by  i^ii  obr 
servaViou  of  Messrs.  von  Huiqboldt  ^nd  Buch,  who  ^ere 
witnesses  of  the  eruption  of  Vesuvius  in  August  I8O59  and 
perceived  the  sides  of  a  cleft  in  itit  crater  lined  with  a  crust 
of  sea  Aalt  two  or  three  inches  thick. 

Hence  it  follows,  that  the  fact  quoted  by  Mr.  FL  dc 
Bellevue  proves  nothing  more,  than  that  there  may  be  sub- 
terranean channels  extending  forty  leagues  from  the  sea, 
and  that  on  some  occasion  its  waters  penetrated  into  them; 
or  perhaps  their  influence  was  merely  extended  gradually 
to  that  distance.  It  is  even  very  probable*  that,  if  aii  the 
clicumstances  accompanying  this  fact  were  fully  knowji,  % 
more  precise  explanation  of  it  might  be  given.  In  1538  aH 
equally  sudden  eruption  raised  yp  th^  Mant^nttQmf  near- 
Naples. 

**  All  those  who  hare  seer^  v^lcanpei  in  a  state  of  acthrU 
ty,"  says  Mr.  FL  de  %ne?ue,  "assert,  that  nothing  it 
equal  to  the  violence  and  immensity  of  their  fires;  and  yet 
tome  appear  without  hesitation,  to  rate  the  po^er  of  voi^ 
canoes  even  below  that  of  our  paltry  furnaces,*' 

A  volcano  during  an  eruption  exhibits  such  ^  gn|n4  apd  But  rViUI 
^wful  sighti  tbiji  it  lays  hold  of  the  ipectatpr'i  iisagination,  fif^^nf* 
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an4  throws  him  into  amazement.    This  is  the  eiSKt  of  the 
'extent  of  its  fires,  the  noise  with  which  they  are  accompa* 
nied,  and  the  sight  of  the  streams  of  hurning  lava.     But 
ThehnA^!if^\f  },g  examine  it  with  inquisitive  attention,  he  will  soon 
«ur  furnaeet  \  juds^  from  its  effects,  that  this  vast  furnace  has  in  no  part 
a  heat  so  intense  as  may  be  produced  in  our  iron  works ; 
and  must  be     and  it  is  easy  to  perceive,  why  our  furnaces  have  this  greater 
current^of  a?r.  '^tensity  of  heat :  it  is  produced  by  the  continual  current 
of  air  blown  into  them,  which  by  its  extreme  rapidity  is 
incessantly  bringing  frenh  air,  the  presence  of  which  im- 
parts greater  activity  to  the  fire ;  but  this  cannot  happen  to 
the  fire  of  a  volcano^  which  has  no  such  communication 
with  the  air.     This  is  the  reason  why  the  pyroxene  schoerl, 
which  is  unalterable  by  the  lire  of  volcanoes,  is  reduccfl  to 
the  state  of  glass  in  a  crucible  in  our  iron  furnaces,  and 
fragments  of  lava  exposed  to  a  similar  trial  are  more  com- 
pletely vi  trilled. 
Obsidian  m        -  Qf  all  volcanic  substances  the  obsidian,  or  compact  glass 
perfect  (  sm.    ^j  volcanoes,  has  been  exposed  to  the  greatest  heat.     The 
Titridcation  of  this  is  complete.     None  of  the  pieces  I  pos- 
sess, or  have  seen,  exhibits  any  thing  but  glass.     All  the 
,  substances  that  compose  it  have  been  reduced  to  perfect 

fusion.     These  vitrifications  therefore  come  from  a  part  of 
the  focus,  where  the  heat  has  been  urged  to  a  higher  degree 
by  some  particular  circumstance. 
And  thif  in-         Now  why  is  it  that  these  obsidians,  which  must  have 
eludes  nocrys-  ^oQJed  us  slowly  as  other  lavas,  do  not  exhibit  any  crystal- 
line figure  within  them  ;  if  it  be  not  for  this  reason,  that,  all 
the  substances  in  them  having  been  fused,  there  can  be  no- 
thing but  glass  throughout  their  mass? 
We  must  not    '   1  will  say  in  my  turn,  that  it  is  much  more  extraordinary 
rexson  from      ^  ,„^n  to  set  out  from  the  operations  of  our  petty  manu- 
our  operations  ^  _  -        ^i       n  «    t      «  «       , 

lo  nature's.      factories,  to  deterunne  the  force  of  the  fires  of  volcanoes, 

and  assign  them  an  unlimited  extent ;  nnd  still  more  extra- 
ordinary thence  to  deduce  the  origin  and  formation  of  rocks 
and  primordial  mountains.  Let  us  confine  ourselves  to  the 
effects,  that  our  narrow  means  can  produce;  and  not  plunge 
oarseWes  into  a  labyrinth  of  illusions,  by  reasoning  from 
small  to  great;-  for,  as  our  means  are  merely  artificial,  they 
are  not  those  that  operate  in  nature, 

«  Naturalists/* 
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f»  Natnraimts,"  soys  Mr.  FU  dp  Ikllevur,  !*  who  irii»r ''*^=*  ^^^^ 
j^ne,  that  the  rryatiils  conUined  in  lav:i  havir  remained  io-  *^^  "' 
tact  amid  their  (iuid  lava,  pn««  bv  prithoiit  notice  the  obfer* 
Vtttioii  of  those*  who,  as  ^palUtuenni  and  Hubert  relatf, 
have  seen  tht;  lava  spout  up  at  dift't;recit  iimef  Uke  walei 
lasuing  frpro  a  fouotaiu,  foriD  a  number  of  very  brisk  itraaitii, 
find  possess  a  degree  of  Huidlty  sitfEcieut  to  mbii  *  '  ^If 
into  the  smallest  iotcrstires  of  the  lioiljes  it  p^  '* 

^ttd   he  addti  in  %  note:  *'  Mr.  Faiijas  has  in  his  collection  f*i^«''*  c^f  v«^f»i 
a  piece  of  a  palm-tree  from  the  Isle  of  Bourbon,  which  of  which  bva 
proves,  that  tlie   fluidity  of  the  hiva  hn$  been  very  great,  lusjietMruaud, 
^ince  it  hai>  int^inuated  itt^elf  itito  iU^  very   |jbr#s  §tf  tbe 
wood.*' 

This  fuct,  if  it  were  real,  would  prove  aa  icapo«Mbility,  Tlijfaninipoii 
namely,  that  lava  might  be  in  a  dtute  of  fusion  without  be-  ^^^^^^^^^^ 
ing  red  hot:  for  a  bubtitance  as  comhusttblif  as  a  piec^  of  a 
palm-tree,  or  any  other  vegetable,  viuuld  have  beeti  burned 
and  consuined,  or  reduced  to  u  coal  at  tbe  Grat  contact  of 
the  lavu.  It  mubt  bean  illusion  tlierefore;  and  either  the 
substance  surroundrng  the  pulm  u  not  lava,  or  the  matter 
surrouoded  i^  not  a  vegetable  substance.  Tbia  dluaion,  Otheribavl^ 
8tra1l£re  OS  it  i»,  is  not  6in;>le  in  its  kind.  In  an  account  •f  "»'»^^^*;^»esam« 
a  tour  to  IceJund,  translated  laid  publis.  tn^  iq  18Q^, 

I  have  read,  that  the  Danish  travellers  li  they  dis- 

cerned wood  in  a  piece  of  lava  of  Ilecla,  Cou^it  Borch  niade 
the  same  ml&lake,  and  even  greater,  for  lie  Sitytt  he  saw 
**  pieceij  of  wood  hli^hlly  scorched'*  iu  whole  locks  of  the 
lava  of  Etna* 

I  have  in  my  possession  a  br^e  pieces.   ^ '^" '^'"s  lava,  vur^oui  I«™ 
that  I  brought  from  the  ii»Und  of  VuUnno^  >*liicJi  may  serve  ^<»'ii«^'ti"ici 
to  explain  thiii  iUusioiu     It  hiis  very  large  blebs,   t^hich  a^^e  ^^i^'*^','4u  ^'^^ 
drawn  out  considerably  in  length  by  the  Howing  of  the  biva«  wood, 
and  their  i^urface  is  streaked  with  tjiread»s  which  imxt  the 
appcurancc  of  woody  iibrea  ;  a'    '  IjCighi- 

ened  by  tlie  tint  they  have  dt^i        .  ji^  th||t 

are  continually  exti^&ting  from  liy:  miUter  lu  ffiaiuo*  Sevf^ 
ral  (person  !>,  who  have  t»een  tlii    '  '     '  'it  it  nt 

first  view  for  wood.     1  have  ai<  .  tnatt^r 

from  Li  pari,  which  is  drawn  out  into  such  U*m  nod  almm 
threads,  that  uo  ibssik  a|^tized  wood,  let  tt^  ^bre^  be  ^^r 
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fo  distinct,  would  h&v«  a  stroiigier  reBemblmtice  of  wood  tiksii 
ihi^t  were  it  oot  for  its  glassy  lustre.  1  h^re  soother  piece^ 
vitreous  likewise,  one  of  the  surfaces  of  which,  that  was 
exterior,  is  marked  with  a  muUitude  of  ver^*  tmali  threadi» 
arranged  In  some  places  in  undulations  resembling  the  wocxlf 
fibres  round  a  knot. 
Thit  the  dst       From  these  examples  I  am  led  to  believe,  that  the  spew 

with  the  »up-  cimen  from  the  Ule  of  Bourboii  is  wholly  Tavatwrth  awwdt 
l>occil  pi«cesf  «  .      ^  ^  ..  ' 

pmlm,  appearance  on  one  of  its  face?  ;  for  at  all  events  a  vegeta- 

ble, even  in  the  state  of  wood,  cou^d  leave  liothiag  aft«r 
its  combustion,  which  must  be  itievttable,  but  a  vaeuiry 
to  the  lava,  and  traces  of  charcoal ;  and  by  no  means  the 
impre<i»ioii  of  woody  fibres,  still  less  the  fibres  themselves. 

In  frupport  of  fits  principal  opinion  Mr<  Fl.  de  Bellevtie 
adduces  several  arguments,  which  I  shall  pass  over,  bocati^ 
oitf  business  is  with  facts,  not  conjectures.     One  of  thedi 
lid  enip'     ts  the  following,     **  The  great  volumes  of  lava,  that  wdt 
^latr  ^^^^  principal  part  in  volcanic  eruutionst,  burst  out  from  the 

crater,  firom  the  sides  of  the  mountain,  or  from  its  baa^ 
They  proceed  with  rapiditv  from  the  verj*  focus  of  the  vol- 
cano, possessing  an  incompambly  greaffr  degree  of  beat 
than  the  matter  that  rests  in  the  crater.  This  heat*  this 
rapidity,  cause  them  to  spout  forth  and  flow  like  water,  and 
therefore  the  cannot  permit  nny  crystals  to  form  in  them.     All  that  are 

cmuls  form-  found  in  it  "mfterward  are  produced  during  its  repose  nnd 

M  in  It  while        r  x.-       »»  .  , 

eodifji  refngerftljon* 

Flowing  Ilka  '  I  must  first  remark,  that  these  expressions  frequently  re- 
peated, that  lava  spouts  out  aod  flows  like  water,  are  merely 
metaphorical ;  for  lava,  far  from  flovring  like  water  under 
any  circumstance^,  leaves  in  succession,  by  hardening,  all 
its  matter  on  the  ground  it  flows  over. 

Mr.  Fl,  de  Bellevue  did  not  recollect  the  lava  of  Etna  of 
1669,  which  1  have  already  mentioned.  This  lava,  issuing 
from  the  base  of  that  great  volcano,  traverbed  a  space  of 
ten  miles  in  length,  and  advanced  into  the  sea,  where  it 
accumulated  in  prodigious  heap5»,  after  having  covered  ita 
route  with  its  matters^  to  a  vast  exteut  in  breadth  and  thick* 
iMMt;  This  certainly  was  to  be  reckoned  among  the  lavaa^ 
that  aet  the  principal  part  in  volcanic  eruptions.  Now  tbta 
lata,  of  which  1  have  pieces  before  my  eyeii  I  ttgaln 
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if  fiiled  throughout  its  whole  exteot»  from  the  extretnitf  ^ 
its  destructive  course  tQ  th«  plice  where  it  i&5ued  from  llm 
crater/ with  a  multitude  of  pyroxene  iclweris,  of  thote 
whitisli  cr)'4tiinine  iumioa^  I  huve  described*  aud  of  eixitU 
chry8olit*»a;  and  the  crater,  from  which  it  isfued^  thn^w 
up  myriads  of  the  «j*me  substances.  <jau  Tve  discern  heas 
formations  produced  at  the  time  of  the  coolinj^  of  Um  l«va^ 
«mce  tU  these  crystals  existed  thereat  the  moment  of  iti 
greatest  fusion  and  heut,  the  focus  of  the  eruption  it^Jf 
having  thrown  up  loose  ones  from  itis  crater  in  maltlt^ides 
iunumemble  ? 

*  The  nnturariBtf  who  have  TOmnrlced,  that  leuotes  And  Ltridies  mi' 
mrox^np  nchoerls  are  crystals  uot  to  be  found  in  the  sfratu  J'T»««'^»**  *«» 
^mi»k;  tinder  our  obserTHtiofi ;  nnd  who  have  hence  lutVr^  Kft«'«  «« ttt»« 
rW»  that  they  woi^d  have  r<*mained  fur  eTer  unknown  to  r'"»*^*«^^^ 
US,  tf  volcanic  eniptrotis  had  not  broTi^ht  them  tn  btcht ;  Qtbeitto 
are  certainly  well  ftnmdrd  in  their  opinirsn.  Mr*  FLde  BeU 
leviie  however  terms  it  a  supposition.  But  nothing  n  more 
true  than  the  observattoii,  und  nothint^  can  be  more  natural 
than  the  consequences  deduced  from  it, 

**  We  have  teen/'  continues  he,  **  that  thetc  is  no  es^  K<»ckt  of  tli^ 
ample  to  prove,  that  aqueous  solaitont  oow  form«  or  are  J'"*"^*****  ^tn* 
capahle  of  tonniiif^*  rocks  snnimr  to  ine  pnmitiire  otjes;  una  ^la  watorc 
that  lire  on  the  contmry  daily  exhibits  to  us  productions, 
that  are  not  simply  uuaIo^us,    but  eveo  tdcuticat  witii 
them/* 

*  On  the  contrary  we  have  seen*  that  the  productions  of 
Hre  have  only  an  apparent »  not  a  real  resemblance  to  pri* 
hiitive,  or«  to  speak  with  more  nccuracy,  primordm)  rocUa. 
The  fires  of  volcanoes,  like  those  of  our  fnrnrti-es,  have 
not  produced  and  never  will  produce  any  thinj^  like  thein, 
because  these  primordial  strata  do  not  owe  their  ongin  to 
fire, 

*  Neither  will  arpteou^i  solutions  form  such  rocki;  f<\T  thw  becxuwtkcir 
were   pro<lnced   by  prec jfJitatiun  from  the  pritnordjid  fluid  wh?a?JxJ*i«d 
at  periods  not  remote  from  the  ori^^iii  of  the  (^lobe,  ai»d  »t  ihe  primi- 
every  thin^  indicates,  that  they  no  longer  continue  to  he  J^'**^j^™»  *** 
formed.     The  water  of  the  present  sea  does  not  now  eo4i-  fuund  m  th* 
tain  the  requisite  eTement^*  for  of  the^e  it  has  been  dts  *^^' 
paired*    Tb«  mud  of  riverf^  of  which  ioiso.  inagine  tbey  Theaepau- 

may 
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tions  of  river^nay  be  formed,  bat  which  cannot  form  them,  doeft  not  re«rh 
thero"^  ^"^^"^    '^^^  bottom  of  the  sea :  its  waves  drive  it  back,  and  keep  it 

on  the  shore,  where  it  adds  daily  to  the  first  bouuduries  of 

the  continents, 
and  are  too  On  this  occasion  I  shall  repeat  a  remark  I  have  several 

small  to  affect  times  made.     These  additions  are  so  triiline,  compared 

thcU-vclofthe     ...  -    ,  ,  ,  , 

ocean.  ^itn  the  extent  of  the  sea,  that  they  cannot  produce  any 

perceptible  chanp;c  in  its  level.     It  is  these  additions  to  the 
land  that  have  been  so  often  mibtukeu,  and  quoted  as  proofs 
of  the  retiring  of  the  sea. 
Volcanoei  ^y  what  si^ns  can  we  know  ancient  vulcanoes  wherever 

•ould  not  be  they  exist  remote  from  the  eea,  if  not  }»y  their  form,  and 
from  uther  ^^^  nature  of  the  substances  that  dis>tinguibli  them  ?  They 
.mouDU'tns,  if  must  then  be  difrerent  from  ail  other  mountains,  or  they 
di^r  from^  would  be  confounded  together,  aud  these  could  not  be 
|iuBin.  distinguished  from  volcunues.     The  truth  is  then,   that  all 

the  mountains  we  know,  the  Alps,  the  Jura,  the  Pyrenees, 
and  all  those  of  our  continents,  have  no  relation  to  volcanic 
.mountains;  that  their  strata,  and  the  matters  that  compose 
'them,  have  been  fonned  in  water,  and  fire  has  had  uo  con- 
cern in  their  production. 
Vsney  of  Qui'.     It  was  from  these  distinguishing  and  invariable  characters 
of  volcanoes,  and  of  the  soil  around  them,  that  in  my  pre- 
ceding observations  I  employed  the  following  expressions. 
**  When  the  valley  of  Quito,  and  the  mountains  that  border 
it,  shiill  be  observed  by  naturalists  experienced  in  the  know- 
ledt^e  of  volcanoes  and  volcanic  subiitances,  I  have  no  doubt 
they  ^ill  perceive,  that  the  state  of  things  is  as  I  have  said.** 
I  should  have  been  far  from  thus  expresi^lng  myself,  if  other 
and  the  rolca-  lauds  and  other  mountains  had  been  the  subject.     But  the 
rocs  o    ering  ^^^^  mountains  that  skirt  that  celebrated  valley  on  either 
hand  being  certainly  volcanoes,  three  of  which  are  not  yet 
extinct,  and  its  soil  being  composed  of  their  vast  eruptions, 
I  could  venture  to  give  this  opinion  without  apprehension  of 
going  too  far,  or  of  wanting  that  proper  diihdence  a  man 
ought  to  have  in  his  own  knowledge. 
Ancient  volca-      The  ancient  volcanoes  observed  on  the  surfaces  of  contn 
than  5011^6  a»-  "*"*^  "''^  "^^  ®®  numerous  as  Mr.  Fl.  de  Bellevue  imagines, 
sort.  when  he  says,   that  volcanoes,   either  burning  or  extinct» 

are  seen  every  where  on  the  face  of  the  globe.    This  is  a 

great 
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'  i^at  exafn?<**^^io"*  Many  are  se^n  in  variotis  |>t'*c^»  n<* 
doubt ;  but  the  spare  they  uecujty  \iHif9  no  comparison  with 
that  where  there  are  none.     1   inelnJe  ancient  and  extinct 

ilblcftnoes^  far  those  still  br  very  r<**v.     There  are  Bumlni;  on«i 

paly  four  in  Europe:  those  i     .  _      uJ  are  in  a  ciiv.tiint  lati-  ^'^^  '^^^ 
I. 


This  reminds  me  of  a   Brmihir  opinion  of  Mr.  Pa t n n,  P-i'HnV  miw** 
Vhieh  he  ^ave  of  Itjity*     It  \a  m  hr?  itrrfurrhes  snr  fr.v  To  -  il^*la,  iHxtM 
€!!»«•*  **  Iiw^uiry  concerning  Vol<^noe«  areordiuj^  to  the  rct^i, 

''  try."     He  says;  «•  If:  !y 

in  one  end  to  tlic  ol!jcr 


It 


plea  of  the  pnctKi  ' '' 

of  volranoes,  ai.  . 

iMand  tufnaof  enorittoua  tbiekn^ss.**  Vet  the  true  fuel 
%hh  respect  to  Ituly  is,  tliat  the  Apenivines,  which  trnvcr"© 
ll  froui  one  extrennity  to  the  other,  nil  the  mniifirntions  of 
tit  chain,  and  alt  the  tuwtern  nhore  of  that  peinusulii,  have 
Qtliin^  volcunic  ni  thetu  ;  and  that  the  isuil  of  this  kind  lies 
#oly  09  the  ve&tATn  cou^t,  where  it  it  frtf{ytutly  interrupted 
ty  H,r  trritM. 

\\  uittstions  of  the  mftnoer,  io  which  a  fact  in  ter-  When  pearli 

reslrial  phy»ics,  that  is  m  uoinc  deeree  obscure,  mux  have  •'^^ya**  [^® 

.  J      J  »  I  .  1     1  i'   •    nature  ihcf 

nappened^  deviate  irom  the  nio^t  uuturni,  and  thnt  whuh  ofLcii  sup(»o!t 

IB  mont  confurmable  to  oil   the  jihencmieun,  they  nray  he ''^'^"''^*  **^** 
very  dii^rt*ut  from  each  other,  or  even  opposite.     Thus  it  ar- 

happene,    that  the   natiiriilist   1    have  jn»t  quoted,   being '^"^' 
ifqually  of  ofanion«  that  the  pyroitcne  selioerh  did  not   pre- 
fxi>t  in  the  hiva,  separates  them  i  rDutterof  the  luva, 

%ud  makes  thein  arise  •*  from  ua  ,.. . ..  jn  fluid,  which  bus 
pBjoed  to  a  aoltd  cfonnistence  by  the  cjifect  of  attraction.'* 
This  qiie^stion  I  li  '  '  l>recisiou»  and 

to  some  extent,  ftr  I  1  it-,  iu  Toy  Ob- 

servations on  Pyroxenes*  or  volciinic  Schoerl^  in  the  Jour^ 
maf  de  P^^Mi^uc  fiif  March*  1801.  • 

From   all  the  facts  I  have  adfinced  the  following  conclu-  Geoenl  o 
Bjons  may  be  eons^idered  as  established.  dusioafc. 

That  every  volcano*  whether  burning,  e.vtitic  (^  or  Hn(  ient,  Volnmic 
whatever  its  hcidrt  or  extent,  nud   where ver  situate,  h  a  ?'^""^*!'^e 
fiiountmn    of  a  c!r*»s  dntmet  fiom  uU  others:   that  it  i»  ;iod  d  tier»*nt 
♦ormed  by  no  nvpUmlan  strata  :  that  all  t!je  solid  sulj^fanccs  ^fo«***i**ihcra, 
comiitutin*^  it  are  the  products  of  fire :  that  it  had  been 
raided  up,  from  hs  base  to  its  sumtuU,  by  tlic  accumutation 

of 
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pf  qia^cct  fucce^BiTely  thfown  up  by  its  eroptioiu»  tin*  fipv 

CU9  of  yrhich  U  beneath  all  the  strata  with  which  we  are  ac^ 

quainted. 

c^talfinlaTa     That  the  crystalUoe  fub^aiices  incliidad  in  lava  are  ^ 

^f^^'i^-    Itign  to  it:  that  tfac^  haia  been  Isnned anteriorly  in  the 

humid  way  in  strata,  which  the  volcanic  fires  hare  reduced 

to  fusion  leaijng  their  crystals  ontauched^  beetssa  thoie 

fires  had  not  sn$ci<Mit  iqtensity  to  fpsf  theio. 

T^  wl^a  That  we  tth9i:(ld  Cfase  tq  say  volcanoyes  ma 

naountiiiDlia  idfes  on  the  summits  «f  mountains,   because 

moc^ntains  entire  eonstitnte  rolcanoes*    This  is  tba 

why  new  snout^  fr^uantlj  open  ia  their  sides»  or  at  tbair 

baae. 

Sea  water  ne.       Thftt  sea  water  is  absplutely  necessary,  by  tbe  salta  li 

cetary  to  It.    i,^^  j,  ^^  ftoluiion,  ^o  excite  the  brmtatations  that  pKaduiii 

volcanoes. 

All  other  Tliat  aU  the  strata  and  substances,  wbieh  comfMse  eilcaf 

£l]i"*rc3ii«d  ^^^*9  schi!»to\w,  or  ^rauitic  mountains,  andall  their  iRsrie>» 

\j  wfocr.        ties,  as  well  as  sandy,  gypseous,  ^nd  argtlL^ceo^s  hills,  ^ 

the  work  of  water« 

AIlsneiMit         That  all  the  ancient  volcanoes,  which  are  now  inlantfy 

irolcaDoef  have  jj^^g  burned  underneath  the  waters  of  the  sea.    The  scMsta 

Durned  uiuler 

theiea.  vi^  granites  which  appear  around  some  of  them  are  foreign 

to  them,  belonging  to  strata  through  which  the  emption 

forced  a  passage,  and  which  hare  remained  bare*    They 

would  have  been  buried  under  the  volcanic  matter,  to  be 

seen  uo  more,  if  those  volcanpes  had  been  longer  active. 

Those  which  were  burning  at  the  time  when  the  sea  retired 

from  our  continents  ceased  to  bum  at  that  period:  a  period 

beyond  the  memory  of   the  inhabitants   of  the  country, 

I  because  there  could  be  no  inhabitants  pf  the  land  roqnd 

those  volcanoes,  when  it  formed  part  gf  the  bottom  of  the 

sea. 

Volcanle  ftand      Among  \he  numerous  facts  that  prove  this  troth,  couni 

Vetwrcn  two   ]\iarzari  of  Viccnza  has  furnished  me  with  a  very  remark* 

e^lcaieouii  ,  ^ 

strata.  able  one,  on  his  return  from  a  tour  in  Auvergne.     At  San« 

tourgue  there   is  a  stratum  of  volcanic  sand,  about  sir 

inches  thick,  between  two  calcareous  strata.     After  a  calca^t 

reous  d«.(>osition  had  been  formed  therefore  on  the  sides  or 

base  of  the  volcano,  an  eruption  must  have  thrown  out  mad 

spread 


«pr««d  tK'rs  stndt  upon  wbich  a  fresh  calcareous  depo^Uidii 
took  place  j  and  the^e  operations  could  have  occurred  on!y 
in  the  seob     Count  Murzari  has  had  the  goodned^  to  present 
me  a  specimeu  of  this  nand^  which  is  similar  to  what  was 
thrown  out  of  the  superior  aperture  of  Etoki  in  the  eruptioQ 
of  1763»  which  I  have  mentioned  above» 
I     I  ihall  remind  the  reader  hereof  what  I  hare  s^id  seve-  Distlncttonb*^ 
Tal  times,  that  to  distinguish  the  difft-rent  periods  when  i^nxtincr* 
volcanoes  hove  been  burning,  and  not  to  confound  them  Volt.aages* 
toi^ether,  it  13  proper,    to   call  those  attdent^  which  have 
baroed  in  the  sea  before  our  conlineuts  were  laid  dry;  and 
tbo^  only  extinHt  which  by  their  situation  are  stilt  capable 
of  bitrning>  if  the  ludammabk  matters  that  gave  rise  la 
tbem  were  not  consumed*     But  this  necessary  distinctton 
will   never  be  madct  as  long  as  it  is  believed,  in  spite  of  ' 

the  dictates  of  observation  end  experience*  that  buming 
volcanoes  may  exist  independent  of  tiie  waters  of  the 
eea* 

Mr.  FL  de  Bellerue  mufit  be  convinced,  that  my  «ole  ij^^^^^^^j^,^ 
abject,  10  making  these  obtservations,  is  to  illujitrate  in  a  object* 
more  precise  manner  the  grand  phenomenon  of  vutcanoes, 
that  we  may  not  ascribe  to  them  eHecli»  in  which  tliey  have 
no  concern,  or  deny  them  those  they  have  really  produced. 
The^e  limits,  grounded  011  well  established  fact^i,  can  aloii«t 
fr^e  us  from  ^y^t^mn  Tounded  on  contrary  notions,  and  af- 
ford more  certain  bases  to  geology,  that  interesting  and  ita- 
portant  branch  of  tenestriul  phy^ci^ 


tEjtperimenii  on  Mol^hdena*    By  Cuhistian  FRSDEfiic 
Blcuolz. 


II. 


fCtmeluded jTom  p,  IQ0,J 

IIL    Manner  tn  wfdch  mfiit/htkna  c&mport$  kiti/  ttith  r<T- 
tain  aeidi. 


Exp,  29-     JL  EN  gmins  of  powdered  molybdena  were  put  With  itttphtt* 
into  half  ft  drachm  of  sulphuric  acid  of  the  specific  gravity  ^^^  ^^"^^ 

i/t 
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of  I'SfO,  and  left  for  twehty-fomr  honrt  ftt  an  ordiimr^  t«m«  * 
pentnre.  The  acid  did  not  eirert  the  slightest  action  on 
the  metal.  At  a  moderalte  heat  a  1ar|^  quantity  of  anlphnr* 
oils  Qcid  was  erolved,  the  liquor  became  of  a  yellowish 
brown  colour,  and  it  assumed  a  sifiri^y  eonsktence.  It  was 
then  diluted  with  four  times  as  much  water,  and  becameof 
a  brownish  yellow.  Af^cr  standine:  ftome  time  a  little  nio« 
lybdena  was  de()Ostted,  which  had  not  been  disaoked.  The 
liquor  liaTing  remained  some  hours  in  contact  with  th»  me-* 
ta],  it  gradually  turned  fi^en,  and  afterward  blue:  btit  the 
most  remarkable  circumstance  was,  that  part  of  the  blue 
oxide  pTe«'i|>itAtcd  itself  in  the  form  of  a  v^  line  powdef. 
The  cause  of  this  phenomenon  deserves  inquiry. 
CoDTertetl  into  This  experiment  teaches  us,  that  the  molybdena  had  beeii 
«y  «t  e.  ^.|,^„j^g^  i^j  j],g  nation  iff  sulphuric  acid  into  a  yellow  oitid^» 
containing  more  oxis^en  than  the  green  and  the  blue,  whieh 
pasaed  to  the  state  df  ^een  oxide  in  consequetie^  of  a  di»» 
oxidation  produced  by  the  contact  of  metallic  mol}-bdeiMU 
WtUi  nitric  Ejcp.  30.  In  treating  on  the  oxigenation  of  molybdena, 
*^^  I  have  already  had  occasion  to  say  something  of  the  action 

of  nitric  acid  on  this  metal.  The  expetiroents  I  shall  re- 
late will  serve  as  a  continuation.  Ten  grains  of  powdered 
molybdena  were  put  into  two  drachms  of  nitric  acid  dilnt^ 
with  an  equal  quantity  of  water.  At  the  expiration  of  a 
quarter  of  an  hour  there  was  a  slight  evolu^on  of  nitrons 
gatt,  and  a  pule  red  feolution  was  formed.  To  accelerate  the 
action  of  the  acid  I  employed  a  gentle  heat,  when  the  mo» 
lybdena  soon  disappeared,  and  the  liquor  assumed  a  yel- 
lowish brown  colour  witli^a  tinge  of  red.  I  added  ten 
grains  of  molybdena  two  different  times^  and  when  I  had 
added  tlie  last  ten  grains,  the  liquor,  which  had  been  clear, 
giew  turbid>  and  bt*came  of  a  carnation  red.  This,  added 
to  a  slii^lit  evolution  of  nitrous  gas,  led  me  to  conclude,  that 
the  acid  was  completely  saturated.  After  standing  a  little 
whikv  blue  oxide  was  perceived  to  form  at  the  bottom  of 
bie  vessel,  where  a  little  molybdena  still  remained  undis- 
solved: a  phenomenon  similar  to  that  observed  in  the  solution 
by  sulphuric  acid.  Twenty-four  hours  after,  the  matter 
that  rendered  the  liquor  turbid  was  separated,  and  it  com- 
ported itself  in  all  respects  like  molybdic  acid, 

A  solu- 


molvbdena  hy  nitric  acidt  made  without  Solution  in  nU 
ait  T>«^RTne  pcrfpctiy  dear  in  a  few  hours,  and  of  a  ^'^^  J^^^  ^^ 
yellowish  brown  incliuing;  to  red.  U  bad  a  siightly  acid 
istef  that  left  behind  it  a  bitterness  with  fiomewhat  metaU 
Hiiie.  Part  baiinf^  tvaporatfd  by  a  pfentlc  bi„*ttt  in  a  porce- 
nin  capsule,  it  k^l't  a  pulverulent  rcHiduum  of  a  dirty  red* 
[  ^liMow,  which,  bt'Ui^  put  into  a  small  c|uautity  of  wa- 
^ant!  shak CO t  was  entirely  diisolvtrd,  except  a  naiall  per- 
liion,  that  was  molybdic  acid^  The  solution  was  yellow  in- 
rlininf^  to  red:  and  on  b^^ing  digested  with  metAUic  tnolyb* 
^  dena  it  becatni^  blue. 
Pl  ^Twenty  icrai fit)  of  powdered  molybdena  hai iu^  been  put 
Into  a  drachm  of  fuming  nitric  at.it],  an  extreindy  vivid 
eflPervescenre  took  place,  attended  with  an  extrication  of 
rod  vaptmrs,  and  the  mixtare  became  consolidated  into  a 
ami*  of  a  ti^ht  brownish  r£tl  colour.  Another  drachm  of 
tiMtteamne  acid  be1n^pour^d  on  thi*^,  and  moderately  heatedi 
white  molybdic  arid  was  ^Try  readily  produced, 

£rp,  31*  The  reddish  solntioui  obtained  iu  the  pre*  The  nitr?c  i 
ceding  experiments  bein^  filtered,  ammonia,  cautiously  amUied. 
a4ded,  produced  a  flocculerrt  precipitate  of  a  brownish 
red  colour,  which,  haTing  been  wn^lted  and  dried,  yielded 
a  powder  of  a  lij^ Inter  hue  interspcrscil  with  white  and  shin- 
ing riystallin^  ^  Some  of  thi«  powder  was  put  into 
a  small  quantr  ler,  at  a  moderate  temperature,  and 
shaken,  in  which  it  all  di»»oUcd  except  a  few  gmall  white 
"crystals.  These  cry^^tals  lw)wevt'T  were  not  molybdic  ncidp 
I  for  they  were  tnuch  more  soluble,  and  had  a  ifiuch  stronger 
aeerb  ta«*te.  The  solution  of  the  brown  powder  was  of  a  vi- 
nous yellow  colour  incllnlntf  to  red.  The  water,  with  which 
this  powder  was  washed  aft^r  ita  precipitation,  had  a  deeper' 
colour,  because  the  precipitate  was  more  soluble  af^er  beings 
wetted.  On  addini^  oramonia,  or  potjtHh,  to  iho  solu- 
tion, a  brown  red  pret^ipitate  fell  down  slowly  once  more. 
Tills  prrKnpitate  bein;^  treated  with  a  solution  of  alkaline 
carbonate,  it  was  not  attacked,  but  the  wliite  crystals  were 
dhsolved  with  effervescence-  Farther  experimeuts  arc  ne- 
cessary, to  determine  the  nature  of  tlie  products  formed  in 
this  process.  1  shall  here  confine  myself  to  the  remark, 
that  the  brown  precipitate  cannot  be  tnken  for  the  browa, 

oxide 
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iikide  obt«bed  by  the  decompMtjoh  of  mdybdAie  6f  %/t^ 
iiioDk»  for  thU  oxide  appears  to  be  ioMiluble  in  water:  and 
besides,  the  precipitate  ddea  not  ;liirniah  bloe  o^ide  with 
molybdic  acid,  but  only  with  molybdeoa  in  the  netaUic 
ttate»  which  indicates  a  higher  degree  of  oovgenatioii  than 
that  of  the  blue  oxide; 

^^■aritfic  £jcp.  39;  Ten  ^j^rains  df  powdered  riiolyhdeoa  were,  put 
into  a  drachm  of  mnriatic  icid  of  the  tpecifie  gravity  of 
)  *  135»  and  left  for  twenty^four  hours:  The  acid  excited  no 
action  Oit  ibe  metal,  it  remitined  in  the  same  state:  and 
even  after  it  had  been  boiled  to  diynesft,  a  second  drachm 
of  acid  added,  and  this  bdiled  on  it  a  few  minvtea,  no 
cfiect  was  prcidaeed^ 

This  fact  appearing  tb  me  incMsitftent  with  the  proper^  I 
bad  observed  in  metallic  molybdena  of  being  converted  into 
blue  oxide  after  having  been  simply  Netted,  I  tried  muriatici 
ac?d  diluted  with  water*  The  nletal  however  waa  not  at- 
tacked, whether  I  employed  one,  two,  or  three  parte  of  wai* 
ter  to  one  of  acid,  and  dig^ested  the  metal  in  it  fof  a  long 
time,  or  boiled  it. 

Welted  m^        jh„g  j|  appears,  that,  when  powdered  m6lybdena  is  simi- 

Ivbdena  not        .  ,..,..  ^    ^         ,,»  , 

oxided  by  the  ply  Wetted,  the  oxidation  is  not  produced  bythe  Water,  but  by 


y,  but  by  ^j,^  oxigen  of  the  atmosphere;  the  water  serving  only  to 
ct>uduct  the  oxigen,  and  dissolve  the  oxide  fooned,  so  that 
the  metal  continually  presents  a  fresh  surface  to  the  actios 
of  the  air* 
Ongenittd  Exp.  33.     Ten  grains  of  metallic  molybdena  were  put 

aSctstic  acid,  j^^q  three  ounces  of  water  saturated  with  vapour  of  oxigen- 
ized  muriatic  acid :  the  mixture  was  shaken  a  little,  and  a 
blue  solution  void  of  smell  was  produced.  But  the  greater 
part  of  the  metal  was  not  disM>Wed:  nor  was  it  by  the  ad- 
dition of  six  ounces  of  acid.  The  liquor  when  filtered  waa 
of  a  fiue  blue  colour ;  but  on  adding  liquid  oxigenized  mu* 
riatic  acid,  the  solution  became  as  clear  as  water;  and  when 
more  molybdena  in  the  metallic  state  was  put  into  it)  tha 
Uue  colour  reappeared, 
^^tfenle  tckU  Exp.  34.  Ten  grains  of  molybdena  were  put  into  a 
Arachm  of  liquid  ai-senic  acid  containing  half  its  weight  of 
dry  acid,  and  leil  to  stand  twenty-four  hours  in  a  doaely 
atopped  bottle.    At  the  expiration  of  this  time  a  thin  atra* 
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t«m  of  the  Hqtior,  about  half  a  line  thickt  wa6  oC  ft  brown 
yeUow  colour*  Hiving' bolted  the  fuixture  and  evaporated 
to  drvReis,  diluted  the  residuum  iu  half  an  ounce  of  wa- 
ter, atid  shaken  it  slightly,  I  had  a  ^iie  hlue  solution*  aod 
but  IhtJ^  of  the  metal  appeared  to  be  left  unaltered.  Thus 
the  metal  had  here  been  oxided  at  the  espeose  of  the  ar&eDic 
acid,  und  converted  into  blue  oxide. 

Erp.  35.     Ten  grains  of  molybdena,  half  a  drachm  of  ^hosphoria 
phosphoric  acid,  and  a  drachm  of  water,  wer*  put  into  a 
phial,  which  wus  stopped  close,  and  left  to  staod  twenty- 
four  hours.     No  efient  was  produced,  and  the  mixlure  was 
lK>ited  to  dryness.     When  the  residuum  was  nearly  dry,  a 

pour  exhaled,  which  hud  a  little  of  the  smell  of  phoapho- 
tua,  accompanied  with  someUiing  Uke  that  of  an  alkaline 
lixivium  when  boiling  down*  The  Bamc  of  lighted  paper 
heid  over  it  assumed  a  greenish  yellow  colour.  The  resi- 
duum was  heated  red  hot*  but  no  stronger  smell  was  giveu 
out,  that  cauld  lead  me  to  suppose  the  phosphonc  acid  Itad 
acted  on  the  molybdena;  and  ia  fact  when  the  mass  was 
cooled  and  difiused  in  half  an  ounce  of  water,  ^he  greater 
part  of  tlie  metal  remained  at  the  bottom,  without  liaviu^ 
undergone  uny  alteration.  The  »upernatiint  liquor  was  of 
a  yello^^i^th  brown  colour,  had  a  sirongty  acid  ta^te,  and  left 
%  metallic  taste  on  the  palute.  A  similar  quantity  of  water 
was  evaporated  from  the  metal  severul  times,  but  I  did  not 
^bsen'e  the  kast  change*  and  no  blue  oxide  wa$  formed* 
A  small  quantity  of  this  solutloxi  was  evaporated  to  dryness, 
mud  a  grayish  blue  matter  remained*  which,  on  dissolving  it 
•gain,  to  my  ^reat  surprise  assumed  a  yellowish  brown  ix>- 
lour.  Ammonia  addt^d  to  the  solution  gave  it  a  dull  colour, 
without  producing  ^ny  precipitate :  it  was  not  till  after  th^j 
txpiralion  of  four  and  twenty  hours,  lliat  a  few  browa  ilockt 
tepanited, 

Hxp*  36*  Havinp^  treated  molybdena  In  the  same  man-  Eoncie  idd. 
ner  with  boracic  acid,  at  tlie  end  of  a  few  hours  the  liquor 
assumed  a  slight  blueish  tmt,  whicii  did  not  increase  atter^ 
ward,  even  when  evaporated  and  the  residuum  a^in  dis* 
solved*  TitUH  it  apptars,  that  boracic  acid  has  no  actioo 
00  molybdena,  aikL  was  not  the  cause  of  the  slight  blue  ct^ 
lour  obsci  ved.         ^  ^  ♦ 
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SocdDic,  tar-  f  had  nmilar  results  mith  the  er^ccinici  tartarons,  md 
•ndioBtic™^  cttric  acids:  oo]y  I  observed,  that,  iu  treating  rnolybdena 
acidi.  with  succioic  acid,  the  liquor  became  green  during  evapors* 

tion.  Acetic  acid  produced  no  efl'ect  on  it  cotd ;  but  when 
boiled,  and  the  liquor  reduced  to  about  half,  it  aasomed  m 
brownish  yellow  colour.  Ammonia  scarcely  rendered  the 
solution  turbid. 
Generti  coo-  From  what  has  been  said  it  appears : 
ti^nof'lli'ii!  1st.  That,  whenever  rnolybdena  i»  dissolved  by  acids,  it 
becomes  oxided  at  their  expense,  and  consequently  can  be 
dissolved  only  by  those  acids,  which,  like  the  nitric,  solpbn-' 
ric,  ozigenized  muriatic^  phosphoric,  and  arsenic,  are  sus- 
ceptible of  several  degrees  of  oxidation,  and  capable  of 
parting  with  oxigen,  either  at  the  common  or  a  higher  tem- 
perature* 

ddly.  That  by  the  action  of  acids  rnolybdena  may  be 
brought  to  the  state  of  blue  oxide,  and  sometimes  of  brown, 
the  nature  of  which  is  yet  to  be  examined.  The  phoapho- 
ric  alone  appears  to  produce  a  different  state. 

Sdly.  That  these  solutions  can  scarcely  be  considered  as 
salts,  on  account  of  the  acid  nature  of  the  oxide  of  rnolyb- 
dena. 

IX.  Action  of  potash  on  the  native  fulphuret  of  molyhdma. 
Pott«h  with  Erp,  37.  On  fifty  grains  of  pure  sulphuret  of  molyb* 
phurct  of  mo- ^^"*  ^  poured  a  lixivium  containing  two  hundred  grains  of 
Ijbdena.  pure  caustic  alkali,  evaporated  to  dryuesit,  diluted  the  resi- 

duum iu  water«  and , evaporated  again.  After  repeating  this 
several  times,  1  separated  the  undissolved  part  by  filtration, 
washed^  and  dried  it.  I'be  loss  amounted  to  scarcely  four 
grains,  and  what  remained  had  the  same  appearance  as  be- 
fore. On  this  I  poured  sulphuric  acid  diluted  in  water,  but 
no  sulphuretted  hidrogeu  gas  was  evolved.  The  filtered 
.*.  liquor  has  a  strong  taste  of  bulphurous  acid ;  diluted  sul- 

phuric acid  expelled  from  this  a  large  quantity  of  sul- 
phuretted hidrogen  gas;  its  colour,  which  was-  a  pale 
brownish  yellow,  changed  to  brownibh  red ;  and  at  the  end 
of  a  few  minutes  a  fine  broivnisli  red  precipitate  was  formed, 
which  gradually  changed  brown,  and  thence  to  a  yelloyrish 
brown ;  the  liquor  becoming  a  pale  reddish  brown.     The 

precipitate 
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{precipitate  when  dried  was  of  a  chocolate  colour,  and 
weighed  3-f  grains.  This  appeared  to  be  a  simple  hidro- 
thianat  [hidro^iulphuret]  of  tnolybdena:  for  whea  heated 
with  muriatic  acid  a  smtiH  c|uantity  of  sulphurettt^d  hidro* 
gen  gas  is  evolved,  and  when  Ue^tf^d  redhot  in  a  crucible  it 
does  not  give  out  the  blue  fljime  of  sulphur,  but  simply  a 
imell  of  sulphurous  acid*  On  decompoisin^  it  with  tiitric 
acid»  it  immediately  gave  out  sulphuric  acid^  which  was 
rendered  evident  by  barj-tes. 

Exp,  38.     Twenty-live  grains  of  sulpburet  of  molybdena  Heatad  t«dhor 
were  put  into  a  lixivium  containing  a  hundred  grains  of 
caustic  alkali,  evaporated »  and  heated  redhot  for  a  quarter 
of  an  hour.     A^  sooti   as  the  alkaline  mass  began  to  flow» 
the  alkali  acted  so  powerfully  on  the  molybdena,  that  the 
whole  of  the  metal  seemed  lo  be  fused  by  it.     The  mas;*  had  an<l  fuicd* 
assumed  a  cherry  red,  which  soon  passed  to  a  deep  crimson. 
The  water  in  which  this  was  difiused  acquired  a  deep  green  P^rt  disaolftd* 
colour*  which  it  lost  in  a  few  hours  by  mere  exposiure  to  the 
eir,  and  became  of  a  blackish   gray.     The  residuum,  aHer  Residuum, 
being  washed  and  dried»  was  of  a  light  gray  colour*  and 
weiglted  twenty  grains.     Its  nature  will  soon  appear* 

Sulphuric  acid  and  muriatic  acid  diluted  with  water,  and  Solution  eat- 
added  in  eitcess  to  the  solution  that  had  passed  the  filter, 
extricated  from  it  sulphuretted  hidrogen  gas,  and  occasioned 
a  precipitate  similar  to  thut  of  the  preceding  experiment. 
A  part  of  the  molybdena  formed  with  the  free  acid  a 
blue  solution  above  the  precipitate.  Nitric  acid  occasioned 
a  similar  precipitate :  bat  the  blue  liquid,  that  contained  it,  7 

became  greenish,  and  afterward  of  a  reddish  yellow,  in  con- 
sequence of  the  progressive  oxidation* 

The  expepimenis  related  indicate,  that  the  alkali  (potash)  Poiwhactititit 
exerts  but  little  action  on  molybdena  in  the  dry  way,  and  ^^^^*  ^^  ^^'^ 
still  less  in  the   wet.     I  thought,  that,  if  the  quantity  of  _ 

sulphur  wiTC  increajjcd*  the  action  might  be  more  consider- 
able, and  accordingly  1  made  the  following  experiment, 

Exp.  39.     I  took  ten  grains  of  powdered  molybdena,  Treated  wit] 
which   I   put  into  half  an   ounce  of  an   alkaline  Ititirium  ^°J^^.f"^ 
lioldiiig  in  solution  twenty  grains  of  sulphur.     This  1  boiled 
nnd  evaporated  i^lmest  to  dryness  twice.     The  matter,  asia 
,  the  SBtti  experiment,  was  of  a  cherry  red  round  the  edge. 
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On  diffusing  it  in  water  the  solution  was  of  a  fine  deep 
green.  The  mol)  bdena  however  did  not  appear  to  be  at- 
tacked in  any  sensible  degree.  Fort}'  grains  of  sulphur 
were  added,  and  the  process  as  above  was  repeated  three 
times.  The  molybdcna  was  still  found  to  be  but  little  al- 
tered, and  had  lost  only  two  grains.  The  solution  Wing 
decomposed  by  sulphuric  acid,  it  yielded  only  a  grayish 
blue  precipitate,  the  aspect  of  whic!)  was  perfectly  like 
what  is  called  lac  suipkurist  and  contained  a  few  flocks  of  a 
yellowish  gray, 
latheary  way.  j^^  ^^^  j  ^j^^^^  ^^^  ^^^  drachms  of  alkaline  lixivium, 
thirty  grains  of  sulphur,  and  ten  grains  of  molybdena ; 
put  the  whole  into  a  Hessian  crucible ;  evaporated  to  dr)-- 
nefs ;  and  left  it  in  a  red  heat  for  a  quarter  of  an  hour. 
The  mass  being  diifused  in  eight  ounces  of  water,  and  fil- 
tered, the  undissolved  reaiduum  weighed  three  grains* 
The  solution  was  of  a  fine  yellowish  red,  and  sulphuric  acid 
produced  in  it  a  blackish  brown  precipitate,  which  was  in  no 
,  respect  altered  by  an  excess  of  the  same  acid :  the  liquor 
gave  no  sign  of  a  blue  appearance:  and  the  precipitate,  af- 
ter being  separated,  washed,  and  dried,  was  of  a  brownish 
black,  and  weighed  forty^five  grains. 
Trecipluteex-  .This  precipitate  was  not  altered  by  boiling  in  sulphuric 
***"*    *  acid,  and  afterward  with  muriatic :   but  when  nitric  acid 

was  added  to  the  muriatic,  and  it  was  boiled  again,  it  was 
decomposed  and  dissolved,  with  the  exception  of  a  little 
sulphur.  A  solution  of  barytes  indicated  the  presence  of 
sulphuric  acid.  Five  grains  of  the  precipitate,  having  been 
h^^ted  redhot  in  a  small  glass,  gave  out  about  two  grains  of 
Bolphur.  The  residuum  was  speedily  oxided  by  nitric 
acid,  but  still  a  little  sulphuric  acid  was  found  in  the  solu- 
tion, which  prores,  that  the  action  of  the  fire  had  not  se- 
parated all  the  sulphur.  From  what  has  been  said  it  fol- 
lows, that  t'hc  precipitate  was  coni|K>sed  of  molybd^ena  in 
ihe  metallic  state,  or  approaching  to  it,  of  hidrolhianat  o£ 
sulphur,  and  of  a  slit^ht  excess  of  sulphur;  while  the  pre- 
cipitates in  the  d6th  experiment  were  composed  of  oxide  of 
ntolybdena  combined  solely  with  sulphuretted  indrogen,  or 
at  most  with  a  little  sulphur.  This  experiment  having  been 
repealed  with  four  times  the  quantity  of  molybdena,  and 

the 
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X.     Action  jaf  hidrothianutts  of  clkaHne  svfphuretSf  end  of 
pure  hidroihian  addt  on  mofyhdic  acid* 

Ejtp.  4l«     I  dt^olved  molybdate  of  amroonia  iQ  tvrenty  Solution  of  1 

titijc*  Its  weidit  of  wuier,  and  added  sulpburk  acid,  till  the  "i^!,^^'^***  »^ 
.  ,  »  1'       t      1       »    I  1  sulpniutc  tad 

precipitate  tantied  wae  entirely  redi»is>olved-     I  then  poured  treatrd  wiih 

in  hidrothiutiiite  of  ammouiiicfil  sulphurct,  aa4  a  reddi&b  >i*dro^urct^ 

brovvti  precipitate  was  formed,  which  wa*  more  ot  less  oou-  anwnoiii*, 

siderable,  and  the  supernatunt  liquor  was  more  or  lean  h|uet 

accordiiis^  m  the  ipiantjty  of  sulphuric  acid  and  of  water 

emptoyed  to  di^Rolveit  wai  greater  or  less.     1  found  too,  that 

on  adding  a  small  quantity  of  hidrothianate  o\  amnioaiac^l 

sulplmret  to  the  soSution  of  molybdate  of  ammuniaf  the 

pulphuric  acid  produred  no  precipitate,  but  merely  rendered 

the  solution  blue ;  while  a  precipitate  took  place,  if  iheris 

were  a  liirj^er  quantity  t»f  hidrothianate  qf  aminoniacal  lut* 

pliuret:  thus  in  one  case  all  the  hidrothianate  of  sulphur  it 

employed  in  disoxiding  the  molybdic  acid. 

Ejtp.  42,  Five  groins  of  sublimed  molybdic  acid  dissolved  MoljWicacid. 
in  ten  drops  of  concenrrated  sulphuric  acid  were  put  into 
^ve  ounct^s  of  water,  Hidrothianate  of  ^ulphuret  of  am* 
monia  occasioned  \i\  this  a  chocolate  coloured  precipitate* 
frhtch  was  almost  black  when  dried,  An  excess  of  acid  did 
not  decompose  it,  or  produce  a  blue  colour:  thus  it  was 
similar  to  the  native  Milphuret  of  molybdena. 

jExp*  43.     Molybdate  of  ammonia  was  dissolved  in  twelre  MoIyM^te  of 
times  its  weight  of  water,  sulphuric  acid   added  in  excess,*'""' 
and  solution  of  sulphuret  of  potash  pouved  in.     This  occu-  h;  i 

tioned  a  li^ht  reddish  brown  precipitate,  and  the  liquor  be-*"^'^^*'^*^ 
came  blue.  Sulphuric  acid  being  added  lo  a  nolution  of 
oiolybdiite  of  nmmonta  merely  to  natu nation,  hidrotiiitmatje 
of  Kutphuret  of  potash  occasioned  a  flesh  coloured  red  pre* 
cipitate  iotUnin^  to  a  copper  colour.  In  a  solution  to  which 
no  sulphuric  and  had  been  added,  no  precipitate  was  occa- 
sioned by  the  hidrothianate,  the  liquid  merely  becoming  a 
little  milky,  which  might  be  expected  from  the  fiioperty  I 
have  already  observed  the  sulphuret  of  potash  possesses  of 
dissolving  molybdena*    The  acid  added  afterward  produced 
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tnew  a  predpitate  of  a  reddish  brown  colour.  All  €htm 
precipitates  were  decomposed  by  an  excess  of  acid,  a  blae 
aoiution  was  fbrmad,  and  nothing  remained  at  bottom  but 
salphur  of  a  brownish  gray  colour  containing  a  little  molyb- 
dena. 
Swroroi^  i?xp.  44.  Two  phials  were  connected  tocher  a^  ia 
pa«<d  iDto a    Woulfe's  apparatus.     In  one,  which  served  as  a  receiver, 

I*i!5^'^"**^  there  was  a  solution  of  one  drachm  of  molvbdic  acid  in 
ijMicacid.         ,  -til 

eight  ounces  of  water:  in  the  other  there  was  an  ounce  of 

•ulphuret  of  lime  with  eight  ounces  of  water,  and  sulphuret- 
ted hidrogen  gas  was  evolved.  As  soon  as  the  gas  began  to 
pats  through  the  solution,  this  assumed  a  reddish  brown  co* 
lour,  which  became  deeper  and  deeper,  but  still  continued 
clear.  I  took  a  little,  which  smelled  strongly  of  sulphuret- 
ted  hidrogen,  added  to  it  some  muriatic  acid,  and  a  blackish 
precipitate  was  formed.  At  the  expiration  of  four  and  twenty 
hours  the  whole  of  the  solution  became  a  little  turbid;  and 
after  exposure  to  the  air  for  twelve  hours  in  shallow  vessels 
it  was  completely  turbid,  opake,  and  of  the  colour  of  mud. 
Heated  afterward  to  ebullition,  it  resumed  its  clearness  and 
colour,  except  that  it  was  a  little  more  inclining  to  yellow. 
The  froth'that  formed  duriug  the  boiliug  was  of  a  fine  red- 
^dish  yellow,  like  tincture  of  saffron.  'U^hile  it  was  evapor- 
ating to  dryness  by  a  moderate  heat,  a  smell  of  sulphuretted 
hidrogen  continued  to  be  given  out,  and  toward  the  end  a' 
great  deal  of  ammonia  was  evolved. 
Brown  reti-  The  residuum,  weighing  fifty-five  grains,  was  of  a  light 

duumexamin  brown  chocolate  colour,  and  exhibited  the  following  proper- 
ties. 1.  Ten  grains  being  exposed  to  a  moderate  heat,  a 
pretty  large  4uantity  of  ammonia  was  evolved,  accompanied 
with  a  smell  ol  sulphuretted  hidrogen.  This  smell  alone  was 
perceived  when  the  heat  was  increased :  at  length  sulphu- 
rous acid  was  given  out,  and  the  matter  assumed  a  blueish 
black  colour.  It  now  weighed  eight  grains,  was  insoluble 
in  water,  and  in  the  acid  a  little  concentrated  by  a  mean 
temperature.  Thrown  into  a  redhot  crucible,  it  immediately 
became  red,  sulphurous  acid  vapours  were  expelled,  and  it 
melted.  This  was  roolybdic  acid.  8.  Ten  grains  of  the 
residuum  put  into  a  drachm  of  muriktic  acid,  and  heated  to 
fbulHtioD,  gave  out  but  little  sulphuretted  hidrogen ;  and 

formed 
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formi^d  a  brownish  y^^How  solutian,  which  on  dilution  with 
water  assumed  at  tir»t  u  bhicish  green  colour,  und  after* 
ward  became  coiiipletely  green-  A  similar  tjuantity  haviug 
been  previouaiy  shukeu  m  water,  and  siftcrward  put  into  mu- 
riatic acid,  gave  rise  to  a  pretty  considerable  evolution  of 
sulphuretted  liidrogen.  and  produced  a  blue  solution,  wbicli 
fioou  assumed  a  tin ^e  of  green,  and  let  tuU  a  blue  precipi- 
tate insoluble  in  water.  This  1  had  an  opportunity  of  ob- 
serving in  several  esfperiiueuts*  Its  ext<;rna(  appearance 
greatly  ressembles  that  of  the  blue  oxide  of  roolybdena, 
{jrom  which  it  ditfVrs  however,  since  it  h  not  soluble  like  i| 
ifi  water.  It  requires  farther  examination  therefore,  to  de- 
termine its  nature.  3.  Five  grains  of  the  dried  resiiduum 
were  put  iuto  half  an  ounce  of  cold  water»  and  shakeii :  but 
uo  effect  wa:^  produced.  Being  boiled  for  a  (quarter  of  «q 
bour,  part  wa^  diBsolved,  leaving  two  grains  of  a  fine  red- 
dish yellow  colour*  The  solution  had  the  tame  colour  a^ 
the  preceding:  it  emitted  a  strong  smell  of  sulphuretted 
hidrogen :  the  sulpliuric  arid  in  creased  this  tmelU  and 
changed  the  t^olution  at  tlr^t  blue,  uftorward  greeu. 

From  all  these  circumi^tances  it  appears,  that  the  residuum  A  compoun 
is  a  triple  compound  of  hidrothian  acid,  ammonia,  and  mo-  ted^htdroJen  ' 
lybdena.     With  respect  to  the  acids  it  comports  itself  like  ammonia,  *o^ 
the  precipitate*  obtained  in  the  experiment**  38,  41,  and  43,  ^***yWena. 
After  being  roasted  to  rednettft  it  approaches  the  native  sul? 
phnret  of  molybdena,  from  which  hnwever  it  appears  to  dif- 
fer still  by  retaining  a  small  pijrtion  of  i>utphurcttcd  hidro- 
gea.     It  ts  much  more  quickly  converted  into  acid  by  the 
action  of  tire  than  the  sulphuret  of  molybdena* 

Exp.  45.     Ten  grams  of  very   pure   molybdic  acid,  6m  Sulphuretted 
fused,  then  powdered,  and  afterward  boiled  in  ten  ounce*  of  *^***~K*"  8** 
water,  which  dissolved  but  a  ver>^  smuU  part,  were  put  into  ferin  wtiich 
the  same  apparatus  as  that  of  the  preceding  experiment»  iitid»>«>lTcd 

lilt  -       »  .        •  It    molylxlicacw 

and  ftnbjected  to  the  same  treatment*     As  soon  as  the  sul-  w*f  diffusa 

pbu retted  hidrogen  gas  begjin  to  pasjs  over,  the  liquid  be- 

cAcne  browo :  the  colour  grew  deeper  and  deeper »  aud  the 

greater  [jart  of  the  molybdic  acid,  which  swam  in  the  bolu* 

turn,  WU6  dissolved :  nothing  Temaidcd  at  the  bottom   but 

B0me  browuish  black  flocks.     At  the  conclusion  the  liquor 

gasumod  the  same  colour  as  in  the  piecedtng  e:cperiinents, 

and 
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«nd  had  a  ftron^  smell  and  taste  of  snlphnretted  hidmgeii. 
At  the  end  of  four  and  twenty  hours  it  became  turbid ,  and 
deposited  a  pretty  considerable  quantity  of  a  yellowirii 
Brown  powder,  which  was  separated  and  dried,  when  it  be^ 
came  of  a  brownish  black.  The  filtered  liquor  was  of  a 
yellowish  brown :  when  made  to  boil,  sulphuretted  bidrogen 
gas  was  evolved ;  a  larger  quantity  of  powder  was  preci|nta« 
ted;  and  it  retained  but  a  slight  smell  of  sulphuretted  hv« 
drogen,  which  the  addition  of  a  few  drops  of  muriatic  uctd 
rendered  stronger,  at  the  same  time  producing  a  bloe  co* 
lour.  The  precipitated  powder,  put  into  muriatic  acid  and 
exposed  to  a  moderate  beat,  comported  itself  like  the  resi- 
duum of  the  preceding  experiment;  bat  boiling  it  ulth^ 
mately  produced  a  solution  of  a  brownish  ydlow  coloor* 
A  little  of  this  powder,  being  thrown  into  a  redhot  crucible, 
burned  immediately  with  a  sulphurous  flame,  which  soon 
disappeared. 
Pure  molyh-  This  experiment  shows,  that  pure  molybdic  acid  is  like* 
coin*b^c^with  ^^  capable  of  combining  with  hidrothian  acid ;  but  this 
fulphureited  combination  is  not  as  constant  as  that  of  the  preceding  ex- 
bidTOfen.  periment,  in  which  ammonia  too  is  present.  It  proves  the 
variations,  that  the  less  limited  disoxigenising  action  of  the 
hidiothiun  acid  must^  produce.  Thus  by  dessication  simply 
it  passes  to  the  same  state,  to  which  the  compound  of  the 
preceding  experiment  is  not  to  be  brought  but  by  a  much 
stronger  heat ;  and  by  tlie  oxidation  of  a  part  of  the  hi- 
drogen  it  forms  a  hidrothianate  of  sulphuret  of  molylxlena, 
that  gives  out  in  roasting  a  vivid  sulphurous  flame,  inhith 
the  native  sulphuret  of  molybdena  does  not,  and  is  converted 
into  molybdic  acidl 

It  remains  for  me  yet  to  examine  the  action  of  hidrothian 
acid  on  molybdena  in  the  same  respects  as  in  the  41st  ex- 
periment. 
MolyWatc  of  £^-  46.  Sulphuretted  hi^lrogen  was  passed  in  the  man- 
ammonia  de-  ner  already  mentioned  through  a  solution  of  a  drachm  of 
rc'd?s?*oWed  b^*^  molybdate  of  ammonia  in  four  ounces  of  water,  which  had 
sulphuricacid,  be*n  decomposed  and  redissolved  by  three  drachms  of  rec- 

and  treated      tifie<l  sulphuric  acid.     In  two  or  three  minutes  the  solution. 

witii  sulpnu-  .  »     i»         i'<  111 

retted  hidro-    which  was  before  like  water,  assumed  a  blue  colour.     Five 

^*"**  minutes  after  a  light  chocolate  brown  matter  was  deposited 

on 
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on  lis  sdrTace,  and  ovi  the  wet  sides  of  the  vetsel ;  but  1^m 
disappeared  after  a  few  miniile«.  The  (int*  blue  colour  of 
The  »olul!oii  cUanpfed  to  ii  bbck,  and  a  precipitate  of  the 
mme  colour  fell  dowD.  The  liquor  hRvin^  been  tHtered* 
ami  set  on  the  tire,  became  again  of  a  fine  blue  by  boiliog. 
The  water  with  wlncli  the  precipitate  was  several  timet 
washed  wns  uUu  hlut%  but  the  colour  had  little  intensity. 
The  precipitate,  havioj^  been  dried,  was  of  a  blueish  black, 
and  exhibited  the  following  results.  i.  Boiled  in  tncw 
derately  co  nee  tit  rated  luuriatie  acid,  it  yielded  a  brownish 
yellow  aohttion-  2.  Thrown  into  a  crucible  at  a  dull  red 
heat,  it  burned  with  a  flue  blue  Bante;  which  in  a  crucible 
at  a  bright  red  heat  was  quickly  over,  but  there  was  a  very 
con&ider:ib1e  extrication  of  sulphurous  acid  after  the  flume 
had  ceused.  The  re&iduurn  left  after  the  combustion  with 
Haine  was  of  a  lilacktdi  brown,  insoluble  in  water,  and  re- 
ducible to  moiybdic  ucid  by  increasiui^  the  heut.  Put  into 
water  and  shaken  it  ^ave  u  h^^Ux  blue  tinge  after  ironie  time« 
The  residuum  t^epa rated  by  the  hUer  liud  lost  ib^  brown  hue* 
and  ap|»ear*id  almost  entirely  black*  Theise  expert  taenia  in-i- 
dicftte,  that  the  molybdic  acid  had  been  at  first disoxij^enized, 
and  that  afterward  it  entered  into  couibinatinn  in  the  brown- 
ish black  precipitate,  which  appeured  to  contniu  a  little  blue 
oxide;  a  circumstance  that  seems  peculiar  in  this  case,  and 
tiierita  investf Ration ;  but  which  in  uiher  rcspecta  ccis ported 
itself  ai*  in  experirneut  45. 

From  all  the  experinientM  repeated  under  the  9th  and  10th  General  n 
head^  it  follows:  nt.  That  potash  exerts  scarcely  any  action  nmrkiofi  »h« 
on  aulphuret  of  tuolybdena  in  the  laimid  way;  that  thia  ^^^"^'^  ^  ****" 
action  u  more  considerable  in  the  dry  way ;  and  tlmt  iu  dia* 
solving^  afterward  in  water  a  f^rcater  or  less  combination  of 
sulphuretted  hidrogen  with  sulphur  tuketi  place. 

2dly*     That  the  sulphuret  of  potas^h   comports  itself  in  tulphnrcidf 
the  same  manner*     Krom  contpounds  forttifd  in  the  dry  way  P^t^^t  , 

acids  precipitate  a  matter*  which  is  a  sulphuret  of  inolylj* 
dena  contaiuint^  n  small  jwirliou  of  fiulphurctted  hidrnM;eu» 
and  which  «:um[>ort>t  itself  with  acids  nearly  as  Dative  aaU 
phuret  of  mnlybdena. 

3dly,     The  hid rotrQ retted  alkaline  sulpliurets  precipitate  hi<lr»ip,Ff.if€4 

from  the  solutioa  of  molybdic  acid  a  mailer  of  a  colour  «i-  »'*crtl'"««a^ 

^  l>auictt| 

tadar 
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mitar  to  that  of  chocolate,  which  imparts  a  blue  colour  to 
the  acids  in  which  it  is  dissolved,  and  appears  to  dlifer  from 
the  preceding  in  the  oxidation  of  the  molybdeua,  and  in 
containing  more  sulphuretted  hidrogeu  and  less  sulphur. 
Thus  we  have  two  compounds  of  this  ki  id  ;  ana  the  latter 
appears  capable,  under  certain  circuuistances>  of  being  con*' 
verted  into  :he  former. 

4th ly. '  Pure  5uiphuretted  hidrogen  gas  equally  combine^ 
with  molybdena,  exhibiting  phenomena  that  indi.rate  a  dis- 
pxigenation,  au4  forms  products  similar  to  rhose  resulting 
froro^  their  combinato  ji.  The  passage  of  this  gas  through 
a  solution  of  molylxlate  of  a:nmonia  gives  rise  to  a  triple 
compound,  which  is  soluble  in  water,  decompofable  by 
heat,  and  rendered  by  it  similar  to  the  native  sulphuret  of 
moTybdena. 

I  here  conclude  the  publication  of  my  experiments  oq 
molybdena.  I  am  free  to  confess,  that  they  do  not  exhibit 
a  complete  work ;  but  I  flatter  m yfelf,  that  some  conclusions 
may  be  drawn  from  my  labours  no^  altogether  unimportant 
to  the  science  of  chemistry.  Besides  it  was  necessary,  that 
such  experiments  should  be  some  time  made;  and  I  can 
aver,  that  I  employed  all  the  care  and  attentiou  possible,  so 
that  complete  reliance  may  be  placed  on  their  accuracy. 
Farther  experiments  will   complete   what  I  have  begun. 

Farther  cxpe-  These  I  shall  undertake,  as  soon  as  I  have  procured  a  suf- 
rinientspro-  -         n        i   ^   •»  «  .  ..t      - 

mtfed.  Iicient  quantity  of  molybdena,  and  my  occupations  will  af- 

ford me  leisure. 


Condpsion. 


III. 

On  the  native  Gold  Dvft  found  in  the  HiUs  in  the  EtivirojUi 
of  the  Commune  of  St,  Geori:e^s^  in  the  Department  of 
the  Doire:  hy  Mr.  GruLio,  Prefect  of  the  Department 
of  the  Sesia*. 


NatWe^ld      JLT  has  long  been  known,  that  a  ta^reat  number  of  rivers 
^""^^totllrtxi.  ^"^  brooks  carry  with   them   particles  of  native  gold,  of 
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larger  or  mnaller  ^hei  that  independently  of  the  plftcef 
where  this  metal  ir  foand  in  its  native  fiilnation,  it  is  disse* 
minated  in  s^ainst  in  their  stiiidi,  as  those  of  the  Rhone,  the 
Arnege,  and  the  C^ze  in  France,  and  with  us  in  those  of 
the  rivers  Dotre*  Baltbee,  Cervo,  Elbo,  Malloo,  and  Orbft, 
and  of  the  rivulets  Oropa,  Oremo,  £van9on,  Vison,  ficc* 
It  is  equally  known,  that  there  are  persout,  who  make  it 
their  whole  bu«inefi«,  to  search  for  this  i^old. 

Mineralogists  are  not  pe  feetly  a^ree  i  respecting  the  ori- tt«  origin  di^i 
gin  of  this  gold  duit:  for  the  oldest,  and  araonff  the  modems  ^ 
Brochant,  supposie  thii  gold  w^s  orijjinally   broui^ht   from 
mines,  commonly  situate  in  primitive  mountains,  from  which 
it  has  been  washed  drwn  by  the  water  of  the  rivers*     •*  Na- 
tive gold/*  Buys  Brochant*,  **  i*  found  chiefly  in  primitive  Broch»nt. 
i»onntaifi«,  where  it  is  met  with  in  veins,  and  tomeiimes 
disi^eminated  in  the  rock-  •  •  -it  occurs  also  in  alluvial  strata^ 
where  it  is  fre<|uently  wrauglit  with  advantage,     I'he  sand 
of  se\*ercii  rivers  is  mixed  with  grains  of  gold,  which  are  se* 
paruted  from  it  by  washing.     It  is  unquestionably  evident^ 
that  the  gold  here  is  met  with  accideutally;  and  that  it  19 
deposited  by  the  water,  that   has  washed  it  away  from  its 
original  situation,  which  was  probably  the  suroe  as  is  indi- 
cated aboFe." 

Others  on  the  contrary  think,  that   these  metaUic  parti- J^appcwcdtoha 
clea  were  originally  dn*yeminHted  in  anriferoua  strata,  in  ^hc  JJ^^*J^^^^^* 
very  places  where  they  are  exposed  to  view  by  great  flood s« 
or  overflowings  of  the  rivers,  or  that  they  have  been  washed 
into  tlie  latter  by  torrent*  in  storms  or  lieavy  rains, 

I  do  not  intend  to  enter  into  the  question  generally,  or  at 
large.  This  I  leave  to  the  learned,  whose  chief  study  i» 
the  improvement  of  the  science  of  mineralogy*  My  induc- 
tions go  no  farther  than  the  sundl  number  of  researches  I 
have  made :  yet  I  think  I  may  venture  to  say,  from  the  ob-  At  leTst  not 

servations  I  am  about  to  present  the  reader  resuectine  f^e  ^  **y*  *^"***^ 
%       f^_         •     »         '  <*    1  .  ,.»-'*  down  from 

jocality  and  situation  of  the  native  gold  dost  tn  the  com- mioes. 

teune  of  St»  George*^,  that  such  dust  is  not  always  washed 

down  from  mines  iu  the  mountains  by  rivers.     And  if  such 

♦  Elementary  Tnrail;c  on  Mmcmlugf ^  according  tQ  Ibe  Piiociptcs  of 
i  fn>(,  Wimcf.    Vol.  U, 

were 
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vere  the  primitive  origin  of  tbenr  dissemination  amid  the 
Itrata,  it  certainly  could  have  happened  only  at  some  very 
remote  period  of  the  gr4nd  disruptions!  that  have  taken 
]>Iace  on  the  surface  and  exterior  strata  of  o«r  globe.  Bi\t 
•  these  revQhitions,  of  which  we  have  no  records,  are  buried 
in  tie  night  of  tin)e.  For  we  shall  see,  that  strata,  which 
fqrnUh  gold  dust,  are  found  at  a  considerable  depth  in  some 
hills,  equally  remote  from  mountains  capab}^  of  furnishing 
i|»  and  from  rivers  that  could  force  it  from  its  native  bitu%- 
tipn.  Conj»equently  it  cot^ld  have  mingled  in  them  only  at 
M,  very  distant  period,  when  the  strata  of  the  hills  assumed 
the  arrangement  they  have  ^t  present^  namely,  at  tlie  time  of 
^  their  formation. 

TbKiheopt-       Such  tpo  has  bi^en  the  opinion  of  several  naturalists  of 

«^*<»  of  many,  ©ur  country,  and  I  should  be  gnilty  of  injustice  to  them, 
if," in  collecting  fresh  proofs  tending  to  support  their  hypo^ 
thesis,  I  omitted  the  mentiou  of  their  valuable  works.     Ap- 

DeRobiDaat.  eordingly  I  shall  quote  Mr.  de  Robillant,  who,  speaking  of 
the  gold  dust  found  in  the  sands  of  the  Oreo,  says  very 
positively:  **  this  riyer  carries  along  gold,  which  the  people 
of  the  country  observe  only  below  the  bridge  down  to  the 
Po;  which  confirois  the  opinion  held  by  the  people  best  ac- 
quainted with  the  natural  history  of  the  country,  that  it  it 
from  the  gullies  and  hills  that  this  gold  dust  is  washed  down 
int^  the  river  by  the  rapidity  of  the  water  during  storms-—*. 
This  valuable  metal  does  not  come  from  the  high  mpuntaios, 
fkince  none  is  found  above  the  bridge,  but  it  originates  from 
the  washing  of  the  red  earth,  of  which  most  of  these  hills 
«pd  plains  are  composed,  and  which  in  stormy  weather  is 
iqarried  down  into  the  principal  river f. 

Btlbo,  .    Mr.  Balbo  generally  adopts  the  expUfnation  of  Mr.  de 

Robillant  respecting  this  species  of  native  gold,  iu  his 
learned  Memoir  on  the  auriferous  sand  of  the  Oreo.  ^<  Every 
one,"  says  he,  '*  knows,  that  gold  dust  is  collected  io  the 

Oreo But  I  do  not  believe  it  is  equally  known,  that 

gold  is  found,  not  in  the  bed  of  the  river  aIon?>  b^t  to  the 

•  Sw  a  ^ev-^graphical  Essay  on  the  continental  Territo  ies  of  the  Kin; 
of  Sardinia,  by  de  Robillant,  in  the  Memoirs  of  the  Re  fsl  Academy  of 
Sciences  of  Turin  for  the  years  1784^6,  Part  XJ^  p.  2iM. 
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dktance  of  several  tnilest  every  where  mingled  mnfe  or  lesi 
♦'ith  the  «an(l It  is  very  po^sitivfly  ussertec),  that  it  oc- 
curs in  all  the  little  rivulets  bctwc(^ii  Vulperga  and  Rivam 
•  •*«««I  endeavoured  to  discover,  whether  all  the  water* 
Tiie  stifficiently  near  to  each  other,  to  lead  us  to  suppose, 
that  they  equally  derive  their  gold  from  the  feaujc  mine  r  as 
It  is  in  this  way  that  the  vuli^nr,  and  even  most  of  the 
learned,  generally  account  for  tl>^  gold  found  in  river*^*  But 
I  was*  completely  convinced,  that  tlie  waters  of  which  4 
speak.Rnse  fmrn  diflvrent  heij^htg  at  some  distance  From  on«f 
anuther,  so  that,  as  we  cannot  suppose  alt  thtr§e  plares  trf 
contain  tniues,  from  wluch  the  gold  may  be  derived*  we 
must  nece'isarlly  udmit,  that  th«^  particles  of  ^old  are  not 
separated  dnlly  by  ihenction  of  the  %vutfr,  and  curried  aloni; 
by  its  streams,  but  that  the  water  (inds  them  in  the  soil  it* 
self  over  whrt  h  it  flows-  •  •  -  •  •  And  it  r**  farther  confirmed  by 
the  ohservationt  that  the  onrifcrous  strata  disappear  as  we 
proceed  up  the  Oreo;  that  we  Hnd  thrtn  at  farthest  only 
as  hij^h  as  the  bridge:  that  above  this  all  traces  of  ihem 
ure  1o!)t,  though  this  b  very  fur  from  the  springs,  while  ai 
we  descend  into  the  plain  tliese  »lratii  are  every  d^y  ex- 
posed by  the  action  of  the  water,  and  particularly  m 
floods  ••*' 

In  a  second  part  1  shwU  speak  of  the  theory  proposed  by 
Mr.  Napion,  in  his  lVlero<»ir  on  the  Mountains  of  Canavaisf, 
whO|  having  observed  that  all  the  pyrites  of  tho!»e  mountains 
are  auriferous,  attributcH  the  particles  of  gt>ld  to  tln/ir  de* 
composition  or  attrition*  litis  is  the  opinion  of  our  worthy 
colleague,  Dr.  Bonvoiain, 

The  observations  I  am  now  about  to  conamunicate  appear 
to  aic  btilt  more  deceive,  than  the  proofs  alle*jed  by  these 
authors;  and  if  the  eartl;«  of  which  I  shall  speak  do,  not 
furuisih  «o  large  a  i^uantity  of  gold  dust,  they  affurd  indis- 
putable arguments,  to  convince  U9,  that  the  gold  certainly 
does  not  proceed  from  any  mine  travet^ed  by  watefi  ut  least 
in  the  pre;;ent  day, 

♦  Mcni  yf  the  Roy.  Ac,  of  Tuiia  fgr  I7S4,S,  on  Lbe  surlferous  Sia4 
«f  Ofco,  Part  H|  p.  404,  407, 


SG9 


Foand  In  t1i# 
e^nti  several 
nakf  Tountf  a 
fiver. 


coiue  frompf* 
rite*. 


Fitrthet  prOOf| 
of  iU  origui  % 
be  adduced. 


♦  lb.  for  1785,6,  p.  345,6. 
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VATITE   GOL1>  DUSi// 

On  the  north  of  the  commune  of  St.  Geor(^*s,  in  the  cif» 
cle  of  Chivas.  in  the  department  of  the  Doire,  we  find  fer- 
tife  rising  {^rounds,  and  hilU  almost  wholly  covered  with 
vineyards^  which  continue  till  we  come  to  the  hi<^hest  of 
them,  the  hill  of  M:icu^»no,  part  of  which  is  cultivated^ 
part  covered  with  wild  chestnut  trees;  a  distance  of  about 
three  miles. 

In  proceeding^  fifom  the  outer  and  upper  surface  of  these 
hills  to  the  bottom  of  the  valleys,  which  intersect  them  ia 
different  directions,  we  find  in  general  three  very  distinct 
•tratm 

The  upper  stratum  is  for  the  most  part  argillaceous,,  as  it 
furnishes  an  excellent  earth  for  making  bricks  and  tiles. 
The  thickness  of  this  stratum  varies  in  different  places  from 
three  or  four  feet  to  twenty-tivc  or  thirty.  The  second  stra- 
tum, which  stretches  likewise  horizontally  beneath  the  stra- 
tum of  clay,  is  a  few  feet  thick.  It  is  composed  of  a  con* 
siderable  portion  of  sand,  of  gravel,  and  of  pebbles  of 
different  natures,  argillaceoub,  calcareous,  and  quartzose. 
Of  these  I  shall  speak  more  particularly  in  the  second  part, 
ps  well  as  of  the  fragments  produced  by  their  being  broken 
or  decomposed.  The  third  or  lower  stratum,  which  forms 
the  bed  of  the  valleys,  and  of  the  rivulets  that  run  through 
them  in  rainy  weather,  is  composed  in  great  measure  of  the 
fragments  of  the  argillaceous  and  calcareous  stones  of  the 
second  stratum. 

The  rains  gradually  produced  little  gullies  in  different 
directions ;  which  by  the  falling  of  fresh  rain,  and  the  quan- 
tity and  rapidity  of  the  water,  have  in  the  course  of  time 
been  extended  and  converted  into  valleys,  more  or. less 
broad  and  deep,  in  difiierent  places.  Part  of  the  water  of 
several  gullies  accumulates  particularly  in  one. valley,  where 
during  storms  and  long  rains  it  forms  a  torrent,  called  in 
the  country  the  Merdanzone.  Now  the  gold  dust  is  found 
chiefly  among  the  s^inds  of  this  torrent,  and  of  the  small  la- 
teral rivulets,  that  flow  into  the  Merdanzone  or  other  simi- 
lar villleys. 

But  does  this  gold  proceed  equally  from  the  different 
strata  I  have  mentioned  above,  or. from  one  of  them  only? 
I  first  csLamined  the  brick  earthy  that  of  the  upper  stratum* 

in 
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NATtTE  aOLD  PM%t*  g/l 

io  different  places  and  at  various  depllts:  I  aUo  examined  upp«f«raturn 

considemlile  depositions  of  thii  earth   accumuluted   in   ihc 

shallow  valleys:  but  1  never  disteorereJ  the  smulleat  particle 

of  f^eld  in  It.     The  geareiien  for  gold   knows  this  so  well 

hy   Ions?  eitperience  and  a  jjreat  nuinbi^r  of  fruitless  triale, 

that  they  never  pay  any  reirard  to  this  stralmn*     It  is  the  butioihemiil* 

i^tratum  beneath  this,  that  compo^^ea  of  !f ravel,  siind,   and 

broken  stones,  in  which  the  particles  of  gold  are  found. 

Of  this  1  have  convinced  myself  by  repeated  iriaU !  aiid  Mfwt  in  the 
though  in  genemU  if  equal  qnantilies  of  earth  be  taken  ^J^^^  "*^' 
froui  this  stratum,  and  from  tlir  bottom  of  tiie  tori  eut  or  ri- 
vulets flowing  into  it,  the  latter  will  yield  motit  gold,  it 
scarcely  ever  hapjienii,  that  no  gold  h  found  in  the  hitter 
upon  tdah  The  particles  of  gold  obtainei)  Xrom  the  aari-  Thli  dUUn- 
ferouB  stratutn  itself,  which  have  not  yet  been  rolled  along  fh  oth« 
with  the  sand  by  the  rains,  have  a  duller  and  deeper  yellow 
colour  thiin  those  collected  in  the  bed  of  the  torrent,  or  of 
the  rivulei«,  which  are  of  a  more  shining  yellow,  no  doubt 
in  consequence  of  the  attrition.  They  are  gi^nerally  found 
amid  a  sand»  that  is  more  or  less  fine  and  blackish,  and 
apparently  of  a  siliceous  and  ferruppnous  nature.  The  earth 
of  the  same  nature,  which  reaches  to  nome  distance,  equally 
contiAins  gold.  Thus  a  brook  that  reins  po  the  ea^t  of  the 
cOQimune  of  Agile,  between  the  mansion  and  the  park,  and 
receiveii  tlie  rain  water  that  washes  down  an  eartii  composed 
of  ditferent  strata  of  the  satne  nature  as  those  of  the  auri* 
ferous  hills  of  St.  George's,  equally  rolU  along  particles  of 
gold  disseminated  beneath  the  argilkceous  ibtratum,  which 
iu  certain  places  is  of  very  cousiderable  thicknt's:!. 

Fiilecn  or  twenty  years  ago  several  per&ons  in  tl>e  com-  Formerly  c©l* 
muoe  of  St.  George*s  made  it  their  principal  employment,  ^*^'*** 
to  search  for  gold  in  the  sand  of  the  torrents  and  nvu[<;ts 
that  I  have  mentioned.     This  they  did  parttcu  tarty  after  or 
during  heavy  rains»  and  after  storms. 

The  quantity  of  gold  they  collected  in  a  day  was  very  va*  ^,^ 
riable.     Sometimes  each  of  them  would   gain  eight  or  ten  pfwflt* 
•billings  a  day,  at  other  times  scarce  a  fuurlh  or  fifth  of  this 
sum.     The  size  of  the  particles  too  vaned  much,  a«  from  an 
almost  invisible  itom  to  the  weight  of  mtk%  or  too  grains  or 

mort 
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mfnr^  They  were  aflerwmrd  80ld  to  merchants*  wlio  tent  them 
to  the  miot. 
Go](t  found  in      I  um  not  speaking^  here,  as  is  obvious,  of  gold  dost  dis* 
«h*fr  kiiua-      leminated  in  amble  lund.  Earth  of  this  kind  in  the  territory 
of  Salitssole,  as  I  am  informed  by  my  colleague  Giobert» 
crontaiiis  particles  of  gold.     The  earth  of  gardens  is  known 
to  contain  them.    It  has  been  proved  in  oar  days  by  the  ex- 
periments of  Sage,  Berthollet,  Rouelle,I>arcet,  and  DcyeuZr 
that  there  are  particles  of  gold  in  vegetables.  Berthollet  hat 
extracted  aboot  2*14  gram.  [33  grs.]  from  48000  gram,  or  m 
hundred  weight  of  ashes. 
Here  not  on         Hitherto  gold  has  not  been  found  in  the  arable  land  in 
¥ut  uncierlt     ****  environs  of  St.  George*s,  bat  only  in  the  stratum  be- 
SDinetime*  to  neath  the  clay,  the  surface  of  which  is  cultivated.    Tbo 

feet  deep  below  the  argillaceous  istraturo  in  some  places* 

We  have  nothing  to  do  here  with  particles  of  gold  mixed 
with  the  surface  mould  by  the  decomposition  of  plants,  or 
which  plants  have  derived  from  the  earth.    I  have  no  doubt, 

Ereiy  where  It  that  the  particles  of  gold   found  in  the  environs  of  St. 

^a^common  Qeorge^s  have  the  same  origin  as  those  met  with  from  Pont 
to  the  entrance  of  the  Oreo  and  of  the  Mallon  into  the  Po» 
from  Valpsrga  and  Rivara  to  Aglie  and  St.  George*a ;  as 
well  as  of  those,  which  Dr.  Bonvoiiiin  observed  in  the  envi- 
rons of  Challant  in  the  valley  of  Aoste.  The  famous  piece 
of  native  gold  preserved  in  the  arsenol  was  found  there.  In 
that  space  pieces  of  gold  of  the  weight  of  a  louis  have 
sometimes  been  found ;  and  other  pieces  are  mentioned  of 
the  value  of  more  than  100 1.  [£4  35.  4d.].  It  is  probable^ 
that  the  gold  found  in  the  earth  in  the  valley  of  Broz20» 
and  in  other  places,  has  the  same  origin.  1  shall  propose 
my  conjectures  bn  this  subject  in  the  second  part  of  this 
memoir,  where  I  shall  enter  more  at  large  into  the  nature  of 
the  earths  and  stones  of  the  auriferous  strata,  as  well  ns  the 
nature  of  Uie  land  in  which  they  are  contained. 
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Calculati<m  of  the  direct  Attrartian  of  a  Spheroid,  and  Z)e- 
monitrathn  of  ClaikjlVT*^  Tlteorem.   B^  a  Correspimdent, 


SIR. 


To  Mr,  NICHOLSON* 


HE  same  mode  of  calculation,  by  which  the  fic;ure  of  Kxtension  of 

former  re 
scorches. 


a  ejravitating  bo«ly,  differing  hut  little   from  a  fpheif ,  has  ^""^"^^^  "^ 


been  determmcd  (p,  SOd  of  thU  volume]*  191  alto  appHcsbte 

to  the  nrdj^tiitude  of  iti  immediate  Attractioo,  or  the  coa>- 

pemtive  length  of  a  pendutum  in  different  Isititudes. 

^i  Suppose  a  sphere  to  be  inncribed  in  the  spheroid,  and  Aumrtion  fif 

^•nother  to  be  circuiijftcnb^d  about  it;  I  shull  aret  show,  ^^  P"'*^** 

parts* 
Xhot  ttie  attructton  at  the  pole  Is  equal  to  that  of  the  i>maller 

sphere  incj eased  by  yV  «)f  thut  uf  the  sheiU  and  at  the  ei|U£^ 

cor  equal  to  ihat  of  the  larger  dimtBiahed  by  -j^r*   Jf  we  call 

ibe  attmction  of  this  »heU  3,  it»  aurface  btiLig  equal  to  tbe 

curved  aurfjice  of  a  clrcumscribiiij^  cyUuder,  the  attraction 

of  a  narrow  ring  of  thii»  cyliiider,  or  oi  the  elevated  puriiou 

of  the  8{>hcroid  at  the  equutor,  »uppo!>cd  to  act  at  tlie  dls* 

taoce  of  the  radlua,  or  ojjity,  may   be  expres*ied  by  its 

breadth :  but  la  its  actual  aituuiioo  itii  attraction  in  the  dl* 

lection  of  the  axis  is  rcdnced  in  the  ratio  of  the  cube  of  the 

i^hord  of  baif  a  right  angle  to  the  cube  of  the  mdiob ;  aod 

the  attraction  of  ony  other  ring  will  be  to  this  in  the  ratio 

of  the  quantity  of  matter,  or  the  cube  of  the  sine  of  the 

<iistauce  Irom  the  pole,  and  uf  the  ireraed  ^ine  directly^aod 

bl  the  ratio  of  the  cube  of  the  chord  inversely;  thmt  is  fn 

the  jo  ml  ratio  of  the  cube  of  tlie  coftine  of  half  tlie  angle 

and  the  versed  sine :  thus^  if  we  call  the  CQslne  of  half  Uie 

f;le  x»  the  ver&ed  sine  being  2 — 2s^p  and  the  fluxion  of 
arc  —,-,_     *     9  the  Huxiou  of  tlie  force  at  the  equator 


viUbe 
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tion. 


QJJ^  BISECT  ATTRACTIOV   OP  A  tPHSEOID. 

«»  (2-2,1)  u  less  than  — ^^,   that  is,  -A"^^  _ 

I        -,  of  which  the  fluent  is  found  as  before  (l^oc* 

—  tV^'  — tt)  ^  (^ — ")  J  ^"^  *^^s  becomes  tt  while  x 

increases  from  0  to  1,  being  tp  2,   the  attraction  of  the 

whole  shell,  as  y\  ^o  1 ;  but  if  the  radius  of  the  sphere  be 

1,  and  the  elliptitity  e,  the  attraction  of  the  shell  will  be 

3  e 
to  that  of  the  sphere  as  —  to  !»  n  being  the  mean  den- 

sity  of  the  sphere,  compared  with  that  of  the  superficial 

parts,  and  the  attraction  of  the  spheroidal  prominence  will 

4  B 
be  expressed  by  — ,  that  of  the  sphere  being  unit}-. 

Polsr  ft  eqov  The  depression  below  the  circumscribed  sphere  is  eqnal, 
1  attrao-  ^^  ^y^^  meridian,  to  the  elevation  above  the  inscribed  sphere: 
but  vanishes  at  the  equator,  being  every  where  propor- 
tional to  the  square  of  the  sine  of  the  latitude ;  so  that  the 
mean  depression  of  each  of  an  infinite  number  of  rings,  of 
whi^h  any  point  of  the  equator  is  the  pole,  must  be  half  as 
.  great  as  the  elevation  of  the  corresponding  rings  parallel  to 
the  equator;  and  the  whole  deficiency  is  equal  to  half  of 

2  f 
the  whole  excess,  that  is,  to  — :    consequently,    the   re- 

.     13  e 

mainincT  attraction  of  tlie  shell  is ,    from   which    we 

^  5n 

must  deduct  the  diminution  of  the  attraction  of  the  in- 

13  ^ 

scribed  sphere  2  <?,  and  the  whole  will  become  1  4 

5n 

2  e,   which  subtracted  from  l  +  —  leaves  2  e  —  —  for 

5n  5n 

the  excess  of  the  immediate  attraction  at  the  polo  above 
the  equatorial  attraction  ;  to  which  if  we  add  the  centrifu- 
gal force  yy  the  whole  dimitiution  of  gravit}-  g  will  be  2e-^ 

^ — I-/;  but  since  e  was  before  found  to/*  as  1  to  2 

5n  5  » 

or  tz ;: ./,   we  have ^ •  e  = >  .  /, 

10u_0  •'^  5tt  IOh— 6     '^ 

.  and 


und  g  = ^  •/,  to  which  if  we  add  e^  we  find  «  +  ^ 

rz  — ^^-^ —  ,  f^  4f:  and  this  ii  the  celebrated  theorem 
10 II—   §  ^^      ^-^ 

of  Clairaut. 

It  remains  to  be  shown*  that  the  diminution  of  the  at-  Variation  of 
irttctive  force  at  dilferent  p«rt9  of  the  splieroid  varies  m  the  K'*^*^?* 
square  of  llie  tWiue  of  the  latitude.  The  elovatioii,  Lein^ 
every  where  proportionnl  to  the  square  of  the  distance  from 
the  axis,  may  he  'divi^led  mto  two  pat^a;  one  proportional 
to  the  square  of  the  sine  of  tlie  tliatance  from  the  merldioti 
of  the  place,  and  the  ather  to  the  distance  from  the  plane 
of  another  mfridian  pepfiendicuUir  to  it:  but  the  tirs.t  of 
fhesie  being  constant^  whatertfr  may  be  the  position  of  the 
place  to  Ijc  considered,  ihc  second  only  producet  tlie  varia- 
tion. Now  if  we  tnke  in  the  second  portion  the  meiin  of 
the  elevntiong  at  any  two  points  of  u  less  circle  ecjuidiHtant 
from  the  meridiuni  it  will  be  proportional  to  the  snm  of 
the  ^uartfs  of  the  distance  of  the  centre  of  the  cipck  from 
the  Bxts,  and  of  the  cosine  of  the  distance  from  the  meri-* 
dian  in  the  same  circle,  reduced  to  a  similar  direction,  that 
if,  diminished  in  the  ratio  of  the  radius  to  the  sine  of  the 
latitude,  since  twice  the  sum  of  the  squares  of  t\i\y  two 
quantities  ts  equal  to  the  sum  of  the  squares  of  their  sum 
and  their  difference*  We  have  therefore  two  quantities, 
varying  as  the  squure  of  the  cosine*  and  as  the  square  of 
<  the  sine  of  the  latitude  respectively  :  but  the  square  of  the 
sine  may  be  represented  by  a  constant  quantity  diminished 
by  the  square  of  the  co«ine :  and  the  decreupte  of  the  aitrac-* 
tion  of  the  inscribed  sphere  is  as  the  elevation,  which  is  as 
the  square  of  I  he  cobiiie  ;  the  centrifugal  force  reduced  to  a 
vertical  direction  is  also  as  tlie  s^qnare  of  the  cosine.  We 
have  therefore,  beside  two  constant  quantities,  two  negative 
forces  and  a  positive  on**,  all  varying^  as  the  squares  of  the 
sine  of  the  liuitudc  ;  and  it  is  obvious,  that  the  joint  re- 
It  of  the  whole,  or  the  upper  real  diminutioQ  of  gravitr^ 
isu^t  alao  vary  in  the  same  proportion. 

A,  B.  C.  D, 
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Repfy  to  ProfmOT  VtUCB^t  Ultimatum.  Btf  a  Corre^m^e 


SlB» 


To.  Mr.  NICHOLSON. 


an  §rgumcnU 


JLTisdo  vnusual  titpedient  «fth  «n  expert  disputxuit,  to 
effect  0  contempt  for  )m  antagonist,  which  he  doe^  not  feel; 
ft4)d  to  decline  a  contest,  to  which  he  h  unequal^  on  tbe 
Silence  fiot  eo  pretence,  that  it  is  superfluous  to  t^ngage  in  iL  I  ain 
far  from  wishing,  to  protract  a  controversy  *ith  Professor 
VJnce;  but  I  piotest  ai^ain'^t  his  ri^ht  to  eiiciise  htitiself 
from  the  necessity  of  replyiopr  to  any  future  observations  of 
mine  on  the  ^ronnd  of  hia  engai^ement  not  to  iroubte  you 
further  on  the  subject*  If  however  the  Professor  thiuksttiy 
remarks  undeserving  of  any  additional  notice  frona  hie 
self,  it  \%  to  be  presumed »  thiit  fiome  person  wilt  be  fou 
tmong  the  numerous  discipleti  of  that  illuBtriouft  school^ 
which  lie  holds  so  distinguished  a  situation « 4rhv  will  an* 
dertake  the  esxay  task  of  confuting  me,  and  vindicating  the 
honour  ot'  the  univer&ity  from  the  slightest  shade,  ilial  the 
publicity  of  buch  a  mistake  as  I  have  imputed  to  Pr^fessicir 
Vince  could  possibly  ca^t  on  it. 

1  grant,  that  ikf€€  qu&utities  are  "  put  down**  in  the  est6»f^ 
which  the  Professor  jtttw  tails  the  first  terras  of  three  series; 
but  I  stiU  shall  deny»  that  these  series  are  to  be  found,  or  are 
any  inhere  mentioned,  in  that  work*  It  is  not  a  little  r^e- 
markable^  that  a  man,  whose  life  is  devoted  to  the  scieaceof 
ri&soiuiig  with  accuracy,  should  edduce  so  weak  a  proof  of 
my  being  guilty  of  misreprei^eutatioo.. 

With  respect  to  Uie  sufiiciency  of  each  of  these  quanti- 
ties for  determiuiog  its  share  of  tbe  6»rce,  Professor 
Vince's  words  are,  p.  19  ;  **  Now  the  terms  omitted  in  the 
QujiTitities cm*  series  are  coinpiiratively  eto  extremely  small,  that  if  they 
Se^uffidcDi''*  "^^^^  ^*^*  considered,  they  could  make  no  sensible  alteratioa 
in  tfie  result.*'  And  now  he  accuses  me  of  a  second  '*  un- 
ttccouiilabie  misreprk^sentation/"  for  saying,  that  he  has  men- 
tioned 


Scne«not 
m^ntiuaed. 
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lioned  the  termB  actually  employed  *'  as  sufficient*'  for  his 
purpose. 

In  the  third  p1oce»  he  does  not  appear  to  be  aware  of  the  Lawofgnititi* 
diittinclion  between  physical  atid  mathematical  accuracy,  ih^maticii"*'* 
Phyiiically  speakiDg**   the  aeries  **  muy  cerlainfy^^  vary  as  u^th, 

— ^  with  as  little  aeniible  erroor  as  the  law  of  gravitation : 

mathematicaUyspettking^  we  have  not  the  slightest  e video cet 

that  the  law  of  gravitation  *'  tiaries  occtrra/^/y"  as  i^^  end 

Ml  this  fensp  the  Proftssacr'!*  assertion  is  totally  void  of  foun- 
dation. 

The  change  of  the  law  of  density  of  the  medium  at  the  i-awof  dc 
surface  of  a  pknet,  instead  of  Ijeing  '•  iQCQQsiste^t  with  charged  Jii»i* 
Newton*s  hypothesis,"  is  the  simple  and  unavoidable  conse*  m  *  pUneti 
quence  of  \U  Each  particle  pf  matter  being  supposed  to 
ioduce  a  certain  state  of  the  medium  around  it  indepen- 
dently of  all  others,  ao  that  the  attraction  m^iy  be  produced 
alike  in  all  circumst&nL-es»  the  state  of  the  medium  within 
the  planet  must  necessarily  be  such»  as  to  produce  the  joint 
effect  of  all  the  attractions ;  thut  is,  the  force  must  vary  as 
X  JF,  and  the  density  as  xx  or  <i  a ;  the  square  of  the  distaaco 
from  the  centre;  and  this  must  be  the  immediate  conse* 
qoence  of  the  same  cause»  that  produces  the  usual  variation 
of  density  with  respect  to  a  single  [larticle-  It  may  be  said, 
that  the  operation  of  this  cause  is  equally  obscure  with  tbt 
ultimate  effect  of  grantatron  (considered  as  indef^eadetit  of 
it;  and  1  am  perfectly  ready  to  admit  the  objecnon,  f  am 
not  defending  the  Newtonian  hypothesis;  I  am  only  en- 
deavouring to  ihowt  that  Professor  Vince  has  attacked  it 
unsuccessfully,  and  has  heaped  errour  upon  errour  in  at- 
tempting to  support  bis  arguments. 

I  am«  Sir, 


'  h  Jutt/,  nOB. 


Ypur  very  obedient  servant, 
D\'TISCUS. 
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VI. 


Question  respecting  the  Ignition  of  Twder  hy  compressed  Air* 
In  a  Letter  from  a  Corre^pondcjit. 


To  Mr.  NICHOLSON. 


Sir, 


Combustible 
aubstances  ig- 
nited by  con- 
densed aifj 


in  a  syringe  of 
small  size. 


Whtt  it  the 

cause? 


-Among  the  number  of  philosophical  apparatus  of  mo- 
dern invention,  there  are  perhaps  few  which  involve  more 
interesting  matter  of  inquiry,  than  an  itibtriiment  lately  con- 
trived for  setting  fire  to  combubtible  subdtuDces  by  the 
agency  of  compredced  air. 

The  little  apparatus,  which  I  have  seen  for  tins  purpose, 
was  iu  the  posstrbsion  of  Mr.  Accum,  nho  showed  me  its 
surprikipg  e.'iccts  in  ii^uitiug  common  tinder,  and  diAerent 
specie^  of  fungi.  This  singular  mode  of  producing*  Hre  is 
accomplished  by  the  quick  cumi^e>sion  of  the  small  quau- 
tky  of  air  coutainediu  a  coodensiu^  syringe  of  smuU  size. 

It  might  perhaps  be  matter  of  considerable  importance,  iu 
a  philosophical  point  of  view,  to  ascerlain  what  change  the 
air  undf^r^ces  iiuriu^*  th):*  operation;  whether  the  efl'ect 
produced  is  to  be  ascvibcd  lo  the  Liieclianical  action  of  the 
air,  or  to  a  change  of  capacity  induced  by  the  mpid  con- 
deuhation  ? 

Your  remarks  may  tend  to  the  elucidation  pf  this  very' 
curioub  fact. 

I  ain.  Sir, 

Yours  respectfully, 

Uncolns  Inny  Juhj  15th,  1808.  T.  CLIFTON. 


REPLY. 

Apparent^  'Y\)\%  experiment,  v.y»i(:h  is  now  of  some  standinff,  seems 

dimiriutiuii of  ,  ,  .        i       •        •  ,.  »        'i  i        i 

cai>aciiy.  todipCiidon  tile  uiaiinulioii  oi  capacity,  produced  by  the 

sudden 


ARTIPICfiL  BORIZOM. 

fudden  <?0ndensation-  From  Mr.  Dalton's  expenmeots, 
(see  oiif  Journal,  vol.  II[,  p.  l6o)  it  appears,  timt  the  con- 
dt'nsation  answering  to  the  pressure  of  our  atmospheire  iif- 
fordii  ao  increase  of  temperature  upward :i  of  50  degrees { 
and»  if  we  liUppose  thij  nu^cntation  to  be  in  the  simple 
ratio  of  the  comprewion,  though  it  1$  probably  higher,  a 
compressiion  of  18  atmospheres  would  give  the  temperature 
of  igmtioo. 


m 
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Descriptim  of  a  portable  artificial  Horizon  for  talking  At' 
tiiudn  «f  Sea  or  Lofic/i  %  Mr.  Weiqht.  In  a  Lctttr 
from  the  iiwcntor. 


Sib, 


I 


Beg  lifave  to  transsnn^  you  a  descnptioa  aod  delijiraMon  ArtificUl  horl^ 
of  an  artilicial  Imrizon,  which  I  coDccive  will  be  found  pre-  stondcscfiUcili 
ferable  to  any  other  in  use. 

Plate  VII,  %.  1,  repretents  the  horbon  with  idhts  parU 
complete :  tig,  i2>  a  cylindric  veuiel  of  brai«!t,  to  be  lilled  with 
water  when  \n  me:  hg.  3,  the  upper  \mTi  of  (lie  hatiji^oii, 
tdken  from  tlie  \eaBei«  to  »how  tis  interiml  parta.  A  A  are 
two  uprights  of  brass  and  a  horizantal  aibis  on  the  top, 
with'two  tiiie  edges  at  BB,  on  which  the  bmts  frame  CC  is 
au&peuded.  At  the  botioLU  of  the  (nnmt  art:  uii  uh\cx  and 
two  sights;  the  nearest  sight  E  havmg  a  tiue  hon^ootid 
edge  OD  ita  top,  aud  on  the  farthest  sight  F  is  a  (iiic  black, 
line  in  a  piece  of  trun^pareut  ivory.  The  index  is  af^uMed 
to  a  horifontaf  position  by  two  t«crcw«,  which  laMen  it  al6s» 
to  the  frame  whtrn  adjusted  ;  on  the  index  i$i  a  convex  gta»a 
la  magnify  theltneon  the  ivory  sight  F|  and  throw  \U  uuage 
on  the  edge  of  the  tight  E;  ami  undi*:  the  ii)dex»  m  ilti 
centre,  is  screwed  a  thin  bras^  blade  H,  to  be  immersed  lu 
the  water  in  the  vesielitig.  ^,  for  the  purpose  of  pievenliDg 
tl^e  hprii&ai)  from  getting  uoy  vibruliug  or  pendulous  tuotioii 

to 
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i^  d^ft^Eiliflt  graiitj.  Of  divirrt  the  f  ighlt  from  tbeir  1 
tal  direction,  whea  ia  uf^. 

If  the  ftbip  have  a  coasidemble  motioo,  U  i»  admabW,  to 
fiaopeiid  the  box  by  a  soiall  btm&B  gimtna^l  at  the  top  to  a  poc^ 
tabic  stand;  iiut  to  i^revcot  the  wind's  a^ecting  it,  a 
iUd«A  iuto  each  end  of  th«  box,  throoi^li  «vhich  th«  < 
tioii  tfl  taken;  their  aur&eea  bviug  fiaisliel,  you  adjiiat  it  I 
the  sea  horizon,  or  br  meridian  dtitudei  of  the  sun,  the  1i 
titude  bcia^  known,  or  hj  any  other  method  obsenrera  maW 
use  off  or  allow  the  index  errour,  a»  t»  done  with  the  octantvl 
and  sextants. 

D  is  a  small  brase  pin,  to  pccfvent  the  index  from  getting  J 
any  motion  in  carriage  ;  and  is  to  be  Uken  out,  when  thai 
horizon  is  in  ittfe. 

Ih  obaerving  the  moon,  planets,  or  Btars,  by  night,  a  &cDal|J 
lauUiortL  with  a  lamp  h  xufce^ary^  to  be  pliced  behind  thei 
boK«  so  that  tlie  light  may  faH  on  the  ivory,  to»ho«f  the  line 
distinctly;  and  to  prevent  its  fipreading  too  much  when  you* 
are  obscnitig  the  stars,  the  glat^i^  x%  to  be  taken  out*  and  the i 
brass  with  »  small  square  hole,  C»,  lilid  into  its  place. 

To  take  an  altitude  ^  ith  tht?  octant  and  artificial  KoriiOD, 

tiitinf  tn  iJti^  bnoe  the  eye  as  i»«ur  to  the  horizon  in  the  box  as  the  framiaj 
tuds  with  it*  .  ...  ■ 

of  the  octant  wilt  admit  of,  and  in  a  horizontml  line  look  \ 

the  line  edge  of  the  si^^ht  E,  which  by  the  Uunt  motion  of  I 

the  head  you  may  bring  into  contact  with  the  lineen  thdi 

ifory  sight  F,  and  move  forward  the  index  on  the  frame  ofj 

tkeoetant  with  yo^ir  hand,  to  brinj^  the  object  you  are  ob-J 

ii  lence  with  the  ivory  line  also, 

«  ^r.  ^,.....,;i.  v..  thoimti  or  moon^  aini  for  all  terrestrial 

objc€t^«^  an  octHnl  of   tbit   ci«ia«d  conatn»cticii  vvill  answer 

evrry  purpouc ;  but  for  ohnervijig  the  start,  one  with  a  larger  j 

horizon  ^bi««i  and  its  »ilvered  sni  face  iil&o  hirger,  with  ti  dif* 

fi^rrnt  sight  vanet  would  be  pra&ti^dikf  aiKl  preireot  yottr 

mifising   or  mistnKi  near  to  others,  or  ita 

getting"  out  of  ih*?  y_'-  mXo  contact  with  the 

horizon.      With  such  a  quadrant  and  this  horizon,  the  me^ 

ridian  aUttudt**  of  all  brij^ht  stars,  as*  llicy  ci>me  to  the  me* 

ridian,  may  be  taken,  by  which  mntus  the  lutilude  might  be 

frequently  fonhd  by  observations  at  night,  and  witli  as  much 

caae  as  by  tlie  son  at  noon«day ;  also,  the  altitude*  of  tbe 

mooQ 


?— ^        I. 
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moon  and  stars,  to  correct  tbe  lunar  problem  for  the  loiigt« 
tude»  will  be  more  correctly  ami  easily  taken  with  it« 

I  am,  Sir, 

Your  very  obedient  humble  eervant, 

J.  WRIGHT. 
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VIII, 

Deseripihri  of  an  Apparatus  tasicure  Penons  from  sinking 
iH  W§ter^  or  to  act  as  a  Lift-preservir  when  shipwrecked, 
xoUfi  injiances  of  iti  Utility :  bt^  Mr*  F.  C*  DjlVIZL,  cf 

Sib, 


A  HAVE  taken  the  liberty  of  sending  one  of  my  life  pre-  Li*«-pT«serTef 
servers,  and  am  proud  to  sayi  they  h^ve  realized  the  name; 
and  I  shall  feel  myself  ohiij^t'd  if  you  m\\  cause  it  to  be 
brought  before  the  Society  for  their  approbatiotu  I  beg  to 
Bay,  Sir,  though  1  have  given  it  publicityt  it  ha^  never  heeu 
before  any  committee. 

I  have  enclofied  a  copy  of  a  letter,  which  I  received  from  hu  atreadT 
the  only  surviving  officer  of  the  Alert  private  uhip  of  war,  *^^^** •«•'*'■• 
and)  independent  of  that  document,  I  have  had  information 
from  respectable  authority,  that  thf  machines  have  saved, 
several  lives. 

It  IS  not,  Sir,  a  pecuniary  reward  I  look  for,  although  I 
have  snnk  near  £\500  in  the  undertaking^;  yet,  I  must  con- 
fess, to  have  the  sanction  uf  the  Society  of  Arts  would  b^ 
highly  flattering,  and  the  world  from  that  moment  mutt  be 
convinced  uf  their  utility. 

^_  I  have  tbe  honour  to  be,  Sir, 

^^^^  Your  obedient  servant, 

^^P  F.  C.  DANIEL. 

H  •  Abrid 


*  AbridgH  ftofa  Tnmraneii<»i«  of  the  Society  of  Arts  ka  ld07«   The 
fM  ni«4d  was  v<it«d  l»  Mr.  Duiid  fm  tbi&  iciv«tttkvti4 


0$3  MACHINE  TO   PREVENT  I^ROWNINC 

Copy  of  a  Letter  from  Mr,  George  Willers,  lata  Surgeoit 
of  the  Aiert,  private  Shiji  of  jyar,  lost  off  the  Jrestem 
Islands* 

Sir, 

Frivatcer  ^  AM  happy  in  having  it  in  ray  power  to  say,  I  owe  my 

life  to  your  invahiable  invention,  the  life  preserver;  «ii4tiie 
circumstanceii  relative  thereto  are  att  follow  : — I  shippeil  as 
surgeon  on  board  the  Alert,  privtite  ship  of  war,   mounting 
wrecked  near    18  gupa,  ar^d  98  men,  commanded  by  James  .Despruqeau\y 
iIJLSs?*^'''     esq.,  belonging  to  Messrs.  Wright  and  Birch,  Walbrook. 
We  sailed  from  Falmouth,  April  1805,  and,  after  cruising 
five   months,  on  the  22d  of  September,  we  unfortunately 
struck  on  a  rock  among  the  Western  Islands,  aiid  the  ship 
went  to  pieces  in  five  minutes ;  at  that  time  we  had  eighty- 
four  men  on  board :  I  witnessed  the  loss  of  every  officer, 
six  in  number,  and  sixty-rfour  foremast  men ;  thirteen  of  the 
The  surgeon     crew  were  saved,  by  clinging  to  pieces  of  the  wreck,  spars, 
saved  by  a  life-  ^^  ^j^j^j^  drifted  from  the  wreck  ;  and  I  have  the  happiness 
to  say,  by  possessmg  one  of  your  life  prescn-ers   (though  I 
cannot  swim,)  I  was  supported  for  some  time,  the  sea  run- 
iiing  mountains  high,  but  providentially  a  large  Portuguese 
boat  put  off  to  my  asMstauce,  being  then  near  a  mile  from 
the  shore;  and  I  was  thus  saved,  by  the  hand  of  Providence 
and  your  invention,  from  a  watery  grave. 

I  beg.  Sir,  you  will  permit  me  to  acknowledge  how  much 
I  feel  myself  obliged  tof  you;  and  you  ai'e  at  full  libei-ty  tq 
make  this  case  known  for  the  benetit  of  mankind. 

I  am.  Sir, 
Your  most  obedient  servant, 

G.  11.  WILLERS, 


(o/y  of  a  Letter  from  John  Dickenson,  Esq.  of  the  City 
of  Norwich 9  to  Mr.  Daniel. 

Slit, 

I  INTENDED  myself  the  pleasure  of  calling  on  yoy, 
and  acquuiutlng  you  persouaily  of  u  singular  inciucut^  when. 

the 


i(icv6it''iB  MtnTriff  obo 
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■bu^t  overset. 


i 


[the  exocfltrtice  bf  yo^ir  macWue,  or  Tife  prescnrcr,  was  most 
I  CO  r  I  spi  cuo w  si  y  U111  q!f t^t  cd . 

1  went  f:oni  the  dty  of  Nonv,.  a,  »h  *.  plennire-boat  that  ^  pi<^*^Tij 
I  I  keep  for  the  nmuscment  of  aaU'ing,  lu  company  mih  a 
f  genllt^men  ami  Uvo  1di!ks.     As  onr    irturri  to  Nonvicli  in 
I  the  evening  ^'HA  indi&pi;iuibh\  and  the  direction  of    the 
'  wind  ruvourintt  ua  hath  waysi,  it  few  hours  would  t?fl'ect  it, 

the  *iisUucr  ^        ^y  thirty  mih  liiij^ly  we  »et 

guii  about  fu  i  k,  it    being    i;  jt  during  the 

[night;  and  IbrtutuUely  procaredp  ta  csue  of  uccl4(^nt  [the 

[%hid  blowing  hard  at  »outh-ea&t)  om  life  prcserveis, 

I  throu^^h  the  interest  of  il  friend,  of,  .*  ,  who  hud  pur- 

tchased  one  ut  Newcastle.     The  precaution  proved*  in  a  ^hftrt 

time  after  Biiiliug,  to  Imve  been  a  fortuuiite  one  indeed.  Ou 

tacking  to  enter  Norwich  rivrr,  stt  the  rxtfemhy  of  a  Ltoiui 

water,  tmo  iijile*  ovtr,  known   by  the  ntiiiie  of  Oiaydon, 

I  a  fiudden  j^ust  overset  tiuf  btuit,  precipitutinj,^  myself,  cotn- 

\  panion^  Jind  two  ladies,  into  usi  agitated  a  wnter  ai  I  ha^^ 

f^ever  8e«?n  at  sea,  (except  in  hartl  blowinj^'  wenther),     >'oTr  • 

I  may  jnd^t;  my  Kttttation  at  auch  4*  juijctine.    Your  mac  June 

\mm  jokingly  filled  at  we  came  alaiig,  to  vthlvh  I  ascribe 

(tho«i!:h  very  nnexpectrd   by  u^)    our  pit»ervation-     Th<;  ^'"''  "-^'^ 

gentleman,  whose  name  is  (jortn^»  was  lucvpert  at  swim-  ,  Y«i 

ining,  and  with  difficulty  k*>pt  himself  up,  till  I  renched  "**  ^'y  <*n«ltfc* 

him;  and  then  directing  him  to  Uy  hold  of  the  collar  of 

my  roat,  over  which  the  nmch'me  whs  lised,  I  prfM:eed**d 

towards  the  ladies,  wh(»e  clot) >  icm  buoyuiit^  but 

in  a  state  of  fainting  wiicn  1   1*  iKrm:  thai  taking 

one  of  the  ladies  itnder  each  wna^  with  Mr«  Cjurinu^  hang* 

iii;T  from  the  collar  ol  1,  the  violence  of  the  wind 

dr»t1ted  us  oil  ahore  U[*  i*   Marslieit,  where  the  boat 

had  already  bei^  tltrown,  with  what  behmgcd  to  her.     We 

got  the  aiiiHibtancr  of  some  countrymen  directly,  (after  tak* 

ing  ri' fresh ment  at  a  nmr^h  farmcr'a  hoU!»e,  where  we  pn>> 

cured  souie  dry  clolhin;;:  fur  the  ladic>»i  who  were  now  pretty^ 

well  recovered,)  and  by  their  endeavours  p«t  the  boat  \m 

sailing  trim,  and  proHccuted  our  voyage  to  Norwich,  whic^h 

we  ert'ecied  by  eleven  o'clock  that  night. 

From  thi>*  t^ingular  eHmipc,  on  iny  return  from  Binning^ 
tmnij  I  shall  be  induced  to  in9i>ect  your  warehouetr,  and 

procime 
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procure  the  various  prices  of  yoar  iuvcntiou,    anxioua  - 
recommend   it  in   even   sailini;  excursions*    in   whiu 
utility  bus  been  so  evidently  demonstrated^    and  \U  ur 
ascertained. 

You  are  at  liberty.  Sir,  to  make  whatever  use  you  plu:^ 
of  this  account,  and  1  ht*^  to  subscribe  piyself. 

Sir, 
Your  most  obedient  humble  servant, 

JOHN  DICKENSON 
5iiNiii  With  jTioo  Necks f  Lad  Lane, 
Jon.  3D,  1807. 


Reference  iothejigure  of  Mr,  J^anieVs  Machine^  called 
Life  Preserver  when  Shipwrecked^  PL  Fill,  Fig.  1. 

« 
The  machine  ^*  represents  the  body  of  the  machine,  which  is  doub 
4c»ciibed.  throughout,  made  of  pliable  water»proof  leather,  larj 
enough  to  admit  its  encircling  the  body  of  the  wean 
whose  head  is  to  pass  betwixt  the  two  fixed  straps,  B! 
which  rest  upon  the  sboulders;  the  arms  of  the  weai 
|)ass  tlirough  the  spaces  on  the  outside  of  the  straps ;  o 
on  each  side,  admitting  the  machine  under  them  to  encin 
the  body  like  a  lar;;e  hollow  belt;  the  strap,  C,  on  t 
lower  purr  of  the  machine,  is  attached  to  the  back  of 
and  by  pnhsinj^  betwixt  the  thighs  of  the  wearer,  and  buc 
ling  at  D,  holds  the  machine  sufficiently  firm  to  the  bud 
without  too  much  pressure  under  the  arms.  The  machiii 
being  thus  fixed,  is  inflated  with  air  by  the  wearer  blowii 
in  from  his  luriu:s,  throui^h  the  cockE,  a  sufficient  quanti 
€xf  air  to  fill  the  fhac  hlne,  which  air  i»  retained  by  turnii 
the  stop-cock.  The  ni;ii!hiue,  when  tilled  with  air,  will  di 
place  a  suBicient  iiuanlity  of  water,  to  prevent  four  perse 
from  fiinkinsc* 
Method  of  Mr.  Daniel  rorommendshis  life  preservers  to  be  prepan 

making iu  as  follows:  vis.  To  select  sound  German  hoise-hides,  ar 
to  cut  a  piece  six  iVjet  lou^,  and  two  feet  six  inches  wid 
free  from  blemish  or  shell ;  it  is  first  to  becurried,  and  iht 
vendcred  v.-ater-proof  by  .'\Iollcr8tein*s  patent  vaniidfa,  of  C 

bo! 


siviNo  tnrms  itv  case  of  sHtPwaFcit* 


S85 


l^arn  street,  WhitechapeU  which  pri^senres  the  leather  more 
supple,  aud  admits  it  to  be  easier  inflated  than  any  other 
water-proof  leather. 

The  leather  is  to  be  nailed  onaboaix),  and  the  tarnish  applied 
upon  it;  it  is  then  to  be  passed  into  an  oven  aereral  timet, 
the  vaniibh  being  each  time  repeated,  till  the  leather  is  com- 
pletely covered ;  it  is  then  cut  in  the  form  of  a  jacket,  «» 
above  described,  aud  neatly  ^n6.  firmly  stitched  ;  the  seams 
and  stitches  are  afterwards  to  be  perfectly  secured  by  the 
following  black  elastic  varnish. 

Take  of  gum  asphaltum,two  pounds;  amber,  halfapoond;  Vamishfotih* 
gum  benzoin,  six  ounces;  linseed-ciil,  two  pounds;  oil  of  **^^'- 
turpentine,  eight  pounds;  and  lamp-black,  half  a  pound; 
unite  them  together  in  an  earthen  vessel  with  a  gentle  heat. 
The  machine,  when  properly  nfipde  accordtnj^  to  the  draw- 
ing and  description,  resembles  ft  broad  belt,  or  circular 
girdle,  composed  of  two  iolds  of  pliable  leather  attached 
together,  and  |>erfeclly  impervious  to  water. 


^ 

^ 


Account  of  Experiments  made  by  TAeut,  Job  If  BitLt,  of  the 
Rof/al  Artillejy,  to  ascerlam  the  VractkabiUty  of  ifirowmg 
a  Line  to  ike  Shore  from  a  Ve^ael  Stranded*, 


b 


A  HE  several  trials  made  before  a  Committeeof  the  Society  -       -mMH- 1 
at  Woolwich,  on  the  ^9th  of  Augus^t  l/lH,  of  throwing  a  J 

line  on  shore  on  this  principLe,  were  as  follow. 

From 

♦  Traos.  of  the  Society  of  Arts  for  1807,  p.  t36.  A  pubUcity  IwTb^f 
been  tecenily  given  to  some  eicpcikmenta  off  tbe  eastern  co^sU  of  tltit 
island,  for  preserving  lite«  m  cates  of  shipwreck,  br  meua  fJ  a  rape  at- 
tached lo  &  shell  tbr#wn  from  a  nioflar}  the  Society  d«enicd  it  incum- 
bent oit  them  to  remind  ihe  public,  thit,  «m  (at  back  a^  the  year  1 792,  a 
bounty  of  fifty  guineas  wa*  gi^rcn  to  Mr.  John  Bcil#  then  sergeant,  afrer* 
wards  Itetitenaiit  of  llie  Royal  Regiment  of  ArUilery,  for  his  m^vntivn  of 
throwing  a  rope  on  shore,  by  means  of  a  shell  from  a  mortar,  on  board 
the  veuel  in  di»tre»4;  the  pirticuUr«  of  whieh  were  published  in  the 
teaih  Tolome  of  tbt  Society*! Trao«ictioni,  page  204)  but  a  deieHptife 

cngriTing 
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Aballcarrjin;  From  a  boat  moored  about  '250  yards  from  shore»  thr 
iocTyardsftom  *^®'*  ^^  tlrrown  150  yard*  oa  ;>hore,  with  the  rope  attached 
AlMMit.  to  it;  the  shell  was  of  oast  iron,  lilk'd  with  lead,  it  weighed 

75  lbs.y  its  diameter  S  inches;  the  rope  in  the  trial  was  a 
deep8ea-line>  of  whicli  l6o  yards  wei^^hed  18  lbs;  the  angle 
of  the  mortar,  from  which  the  shell  was  tired,  was  45  de- 
grees.    By  means  of  the  line,  Mr.  Bell  and  another  mau 
worked  themselres  on  shore  u])ou  his  raft  of  cabks ;  there 
were  many  kinks  in  the  rope,  which  were  with  ease  cleared 
by  Mr.  Bell,  in  which  he  was  much  assisted  by  his  snatch 
blocks. 
A  spcon<t  trial      The  second  trial  was  repeated  in  a  similar  manuer,  and 
*"^r^*^        with  equal  success,  the  shell  falliii}^  within  a  few  yards  of 
the  former  place,  the  gale  of  wind  was  brisk,  and  the  water 
rough*    Tlie  direction  of  the  shell  was  nearly  from  uorth  to 
south,  and  the  wind  blew  nearly  north-west. 
Inch  and  half       In  the  third  trial,  the  mortar  was  elevated  to  70  degrees ; 
recT-liSr'*     the  rope  attached  to  the  shell  was  an  inch  and  half  tarred 
rope,  of  which  every  50  yards  weighed  fonrtee'i  pounds  and 
a  half ;  the  shell  of  the  kind  above  mentioned.     It  fell  l60 
yards  from  the  mortar,  and  buried  itself  about  two  thirds 
in  the  ground  ;    the  line  ^r  rope  ran  out  was  about  200 
yards,  and  it  required  the  force  of  three  men  to  draw  the 
shell  out  of  Ihr  ground  at  thtit  (li;jtance. 
Two  Tn?n  X he  trroinmet,  in  all  these  trials,  was  of  white  thre^  inch 

scares oQ ih«^e  rope;  aiid  in  all  the  above  trials,  by  means  of  the  Uoe,  two 
by  it.  men  "worked  themselves  on  shore  upon  the  raft:  each  charge 

of  powder  \v:is  lifti^fii  ounces. 
A  pnpnel  not      A  f«>urth  oxpcrimt^nt  was  made  by  firing,  from  the  same 
mortar,  a  ^rapiu*!  in  a  wooden  case;  it  did  not  retain  its 
hold  in  the  i^round  so  well  as  the  shell,   but  amon^t  the 
crevices  of  rocks,  ur  where  the  vessel  is  near  shore»  will  be 
useful. 
Grapnel  viih        A  gi'apnel  of  tMs  kirul  may  be  fired  from  a  common  can- 
rope,  non  with  an  endK-ss  rope,  nnvuing  in  a  pnlley  or  small  block 

engravini^  liavwi;/  b.rori  o;ni:tc>l  at  that  time,  it  was  thought  expedient  lo 
insert  it  in  thi;  present  [lublication,  with  taaie  further  particulars  then 
omitted. 

ModeU  and  Draw  in  rs  of  the  whole  apparatus  are  reserved  in  the  So- 
civty^i  Repository,  loi  ihc  inspection  of  the  public. 

fixed 
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lixeti  thereto,  by  which  a  raft  may  be  successively  drawn  to 
and  from  the  vessel  «fithcr  by  the  per^ua  on  board  the  vei- 
sel>  or  those  on  bhorv. 


£8? 


Observations  made  %  fj en  tenant  BflK  vpon  ihrawiiig  a  Line 
on  Shore  in  Case  of  a  Ship  being  stranded* 

1st.  From  the  proposed  construclion  of  the  piece  of  ord-  Weight  of  ihc 
niuicc^,  intended  to  tiirow  the  shot  and  line  on  i>hore»  I  sup?  moxur. 
^fjose  it  will  be  beiween  five  and  ^ix  hundred  wcight- 

The  chamber  \%  to  coutiin  one  pound  of  powder,  und  the  Dimctuioos* 
^bore  to  admit  ateifcden  bali  of  sixty  pounds  or  upwards^  the 
length  of  range»  or  dijitaace,  will  depend  upon  the  ftize  of 
the  line  made  use  of;  1  suppose  it  will  cjxvxy  a  deepsea-Une 
between  tliree  and  four  hundred  yards  distance. 

3d*  All  stijps  that  iiave  iron  ballast  may  u»e  this  piece  May  lie  iu<^l 
as  a  part  of  it>  nod  tlien  tliere  would  b*»  only    ihe   tnfliug  **  ^******* 
difference  ol*  aijsling  so  rauch  of  the  ballast  into  the  form 
of  the  piece;  ihe  leaden  balln  may  likewise  be  used  a^  bal- 
last. 

3d«  I  am  of  opinion,  there  are  various  ways,  on  board  of  M«y  be  vsefl 
a  ship,  that  the  mortar  may  be  placed  in  a  proper  position  ''iiliow^ » a*^ 
for  firing  without  a  carriage  expret*sly  made  for  it ;  it  may 
be  placed  upon  a  coil  of  rope,  or  its  t4'unn(ong  rested  upon 
coins,  or  any  thinj^  eUe»  whereby  th^mfijsile  can  be  raided 
so  high,  that  the  ^oove  upon  the  truntilon  appears  vertical* 
as  the  piece  in  that  poi^itjou  would  be  elevated  nearly  45 
degrees. 

4th.  A^  I  imojjine  all  ships  carry  deepsea-lines*  on  that  Ltne, 
JU^cotiDt  I  made  u^e  of  it  in  the  experiments  at  Woolwich  ; 
but  if  it  should  be  thou|;Ut  too  short  for  the  distance,  any 
other  light  line  may  be  added  to  the  length  of  it. 

5th.  Supposing  a  ship*s  owner  to  purchase  such  a  piece  Q^st, 
of  ordnance  with  the  leuden  halls,  and  a  block  carriage;   I 
.do  not  think  the  whole  would  amount  to  mure  than  ten  or 
eleven  pounds  expense. 

.  6th.  Where  a  ship  is  driving  or  unmanafreable  near  the  Thf^  ]mv  to  hm  i 
shore,  it  would  be  proper  to  have  the  piece  loaded*  the  line  coiled  on  pol«fc| 
I .  reeled  upon  haadspikes  or  poles,  and  laid  upoa  the  deck 

ready 
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f^ftiy  for  firing  at  any  time  it  might  be  jodged 
"The  handtpikes  or  pol«s  the  line  in  peeled  upon  prcsen'e 
it  in  a  horizontal  form ;  and  they  are  not  to  be  drawn  out 
nntil  the  instant  of  firing :  in  thiM  manner  the  line  will  deli* 
ver  itself  freely. 
Baft.  The  tive  water  casks  abonld  also  be  prepnxed  in  Teadincii, 

by  lashing  them  together,  and  a  aeaman's  chest  fixed  upon 
the  top  of  them,  having  part  of  its  ends  or  sides  cut  oat» 
in  order  to  let  out  sach  water  as  may  be  thrown  into  it  by 
tlie  snrf.  I  dare  undertake  to  land  with  such  a  float  upon 
a  lee  shore  any  where  upon  the  coast,  when  it  might  bi 
deemed  unsafe  for  a  boat  to  make  good  'its  landing. 

7th.  There  is  every  reason  to  conclude,  that  thia  contriv- 
ance would  be  very  useful  at  all  ports  of  difficult  access 
both  at  home  and  abroad,  where  ships  are  liable  to  vtiike 
ground  before  they  enter  the  harbour,  as  Shidds  Bar,  and 
other  similar  situations,  when  a  line  might  be  thrown  over 
the  ship,  which  might  probably  be  the  means  of  saving  both 
lives  and  property ;  and  moreover,  if  a  ship  was  driven  on 
ihore  near  such  a  place,  the  apparatus  mtght  easily  be  re* 
moved  to  afford  assistance ;  and  the  whole  performance  is 
so  exceedingly  simple,  that  any  person,  once  seeing  it  done, 
would  not  want  any  further  instructions. 

JOHN  BELL. 

Woolwiclh  Aug.  29,  1791- 

Some  farther  Observations  made  ly  Lieutenami  BelU  tipon 
the  Applicatwn  of  the  Mortars  intended  for  throwing  a 
Lime  on  SAore,  lit  case  of  a  Ship  being  stramded» 

The  mortar  1st.  In  trading  ships,  tliis  piece  would  answer  for  making 

for  li^  ^^  signals  of  distres!^,  by  filling  the  chamber  with  powdter,  and 
well  wadding  it,  as  the  report  would  be  heard  some  miles 
distance  at  sen. 

or  defence.  2d.  Such  n  gun,  being  accompanied  with  a  few  rounds 

of  round  and  grape  shot,  would  defend  a  ship  much  better 
than  a  longer  i^un,  against  any  piratical  or  other  bpfltile 
intentions,  as,  from  its  shortness,  it  would  be  more  readily 
loaded  and  tired  with  a  larger  charge  each  time. 

Kotkableto  '     3d.  Accidents  from  a  gim  bursting,  which  mi^  Itrise 

from 
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from  an  itn»kr1ftii  person  looding  with  too  greet  m  proportion  hunL 
of  jjowder,  are  ia  this  pieco  effectually  j^uarcled  a^inst,  by 
the  chamber  being  constructed  to  coataiu  but  one  pound 
of  powder,  a  quantity  whrch  ia  only  about  one  third  of  the 
UsuhI  charge  of  a  eatiiion. 

4ih.  From  the  small  siare  of  such  a  gun  and  carriage,  it  Kotinconta- 
Tffght  be  kept  upon  deck»  without  much  iuconvemence  in  "i^n''ol*«*f 
T^orkitife^  the  »hip,  in  order  to  he  rendy  if  net>essiity  required ; 
and  whiin  the  ship  is  out  at  ftea»  it  might  then  be  put  below. 
But  from  the  niunber  of  dreadful  wrecks,  which  «o  fre- 
i|iicntly  happen  alon^  the  co.iht,  it  certainly  would  be  pru- 
dent to  have  it  alway^i  upon  deck  when  within  sight  of  laud* 
ahd  particultrly  in  storuiy  weather, 

JOHN  BELL, 

Woohinclh  Sept.  30,  179K 
To  C.  Tavlor,  M.  D.  Sec. 


Reference  to  (lif  Engrarini:  of  IJeuienant  BelVs  Method  of 
throtchg  a  Rope  on  Shore,  from  a  stranded  VesieU  P(* 

i2»  Kepre!ient3  the  mortar  on  its  carriage ;  i,  the  shell  Description  of 
shown  within  the  mortiir  by  dotted  lines;   c,  the  groinmet,  ^^^  app4ritua. 
or  double  rope,  which  connects  the  shell  and  line;  drf,  the 
line  to  be  thrown  on  shore,  now  ready  wound  on  the  poles 
or  hand-spikes,  p  p^  wliich  are  to  be  withdrawn  when  the 
mortar  is  firvd. 

Fig.  3  Is  a  separate  view  of  the  shell,  with  the  grommet 
and  cod  of  the  line  attached  thereto,  explained  by  the  same 
letters* 

Fig.  A  Shows  another  invention,  suggested  instead  of  a 
shell,  and  to  be  (ired  from  a  common  cannon»  in  which  e» 
is  an  iron  pin;  f^  au  iro'ti  collar  and  rope  sliding  upon  it^ 
g^  an  iron  ring  wl/tch  turns  upon  two  pins  in  the  collar;  A, 
Is  the  grommet  or  double  lope,  attached  to  the  ring»  to 
which  the  line  to  be  thrown  on  ^hore  is  fastened.  This  plati 
may  be  used  where  people  are  on  shore,  to  asttist  when  a 
line  is  thrown. 

Fig.  5  Shows  a  grapnel,  which  may  also  be  Ered  fmm  a 
\^.  XX^^Ay«.  1808.  U  cgmi&9a 


ir4TUKS  Avsmcoiff^f  tTf  ^«  or  Tsn  trfc^  ^UAtfi* 

com  moo  cannoD ;  the  cotUr  sltdfs  alcmg  it  in  the  same  n^ 
n^r  iii*  ibftt  tn  tig,  4*  to  albw   the  head  of  the  pin  lo  j 
dowa  to  ih«  wadfiinii^  within  the  ctintitia  ;  i  t«  are  two  pic 
oo  which  the  rin^  k  is  m^uble  ;  /«  the  hWk  or  poUey  fas*^ 
teued  to  the  ring ;  nt*  the  endless  or  dtn^bie   Itue  ruiHitiig 
thrnut^h  it* 

Tbiii  method  may  be  used  irith  great  adinmta^,  where  m 
•kip  lu  stranded  near  the  shore;  but  where  a  mortar  i&  ot» 
board,  the  use  of  the  shell  and  line  is  the  mo^t  certaiir. 

Fig.  6  Shows  the  method  of  forming  a  raft,  by  losbtog 
Iag€th4^r  with  ropes  five  empty  water  cabk»  beloo|piig  to  thr 
ibip. 

Fig.  7-  Hepresetitfi  the  raft  ready  for  use ;  the  apparatus 
m,  to  hold  the  person  upoo  it*  19  made  from  a  seaman's  chest 
with  holes  cut  in  the  sides  of  it,  to  allow  the  person  within 
it  firmer  hold,  and  to  let  out  the  water  that  may  be  thrown 
into  it  from  the  wave<»;  0  o  are  two  pulleys  attached  to  the 
ends  of  the  cbe^t.  and  through  wbic^  the  line  is  to  nm^, 
the  raCl  ia  to  be  ballasted  underneath,  to  prevent  it 
opaetting. 

The  whole  apparatus  is  so  arranged  as  to  be  enclosed  ia  • 
gmaU  bon,  as  may  be  seen  by  a  reference  to  that  10  the  So* 
ciety's  po^^esdon. 


X. 


Tfie  Bakerian  Lecture^  on  some  netv  Phenontenn  of  c hemic 

Chmtgts  produerd  bjf  EUttririltf^  pariicu/arfy  ike 
:  €ompQifition  of  the  fixtd  AlkalU^  and  the  Ezhibnion  ^ 
ike  new  Stibxtancei  whi4:h  constitute  their  Bases ;  and 
fke  general  AWare  qf  alkuUne  Bodies,     Bf  IluMsami 
Dav¥,  Esq.  S€c.iLS.  M.R.LJ.* 

Read  November  I9,  1807- 
I.  IntroductioHm 

lUctikity pre-  An. the  Balcenan  Lecture  which  I  had  the  hottoar  of 

of  ttttcnd^g     seating  to  the  Royal  Society  la^t  year,  I  described  a  num-^ 

•  HiOtH.  Trass,  for  1«0S,  ?wt  l»  p,  1. 


ber  of  decompositions  and  chemical  chaoj^ei  produced  in  ourlcnowledg* 

8alHtiincei»  of  known  co[iipOi»H*roo    by  electricity;    and   I^bo^^J^*^ 

ventured  to  conclude,  from  the  general  principles  on  which 

the  phenotnenu  were  capable  of  being  explainedt  that  the 

new  methods  of  iaye«ligation  proniiaei  to  lead  to  ii  mora 

tntloiate  knowledge  than  had  hithi^rto  been  Obtained,  con* 

cenitng  the  true  element:^  of  bodies  ^* 

This  conjecture,  then  sanctioDeti  only  by  strong  analogies,  ThUconJ«©- 
I  am  now  happy  to  be  able  to  support  by  aome  coQcla:siv«  ''^^*^*""*^ 
fciOta*  la  the  coarse  of  a  laboriou'i  experimental  applica'* 
tilNi  of  the  power*  of  electro-cheDaical  analysis  to  bodicji^ 
which  have  appeared  simple  when  examined  by  common 
chemical  a^nts,  or  which  at  least  have  never  been  decom* 
posed»  it  has  beea  my  good  fortune  to  obtain  new  aud  tttn^ 
guliir  results. 

Such  of  the  series  of  expcrimenta  as  are  in  a  tolerably 
mature  state,  and  capable  of  bein^  arrati^d  in  a  connected 
order,  I  shall  detail  in  the  following  sections,  particularly 
those  which  demonstrate  the  decomposition  and  composition 
of  the  tixed  alkalis,  and  the  production  of  the  new  and  ex* 
traordinary  bodies  that  constitute  their  bases. 

In  spe^kini^  of  novel  methods  of  in%'estigatton,  I  shall  Novel  prece^ 
not  fe«r  to  be  minute.  When  the  common  meatti  of  che*  "jnlf  deicri* 
wiical  Tewarch  have  been  employed,  1  shall  mention  only 
results.  A  historical  detail  of  the  pro^^ress  of  the  investiga* 
tion*  of  all  the  difEGu\ties  that  occurred,  and  of  the  man- 
ner in  which  they  were  overcome,  and  of  all  the  mauipu* 
Jationa  employed,  would  fur  exceed  the  limits  assigned  to 
this  lecture.  It  is  proper  to  state,  however,  that  when  ge- 
neral fucts  are  mentioned,  they  are  such  only  as  have  beea 
deduced  from  proceasca  carefuily  performed  and  often  re* 
peated. 

IL     On  the  Methods  used  /or  the  Dtcomponti&rt  of  ihejued 
Alkalis. 

The  researches  I  had  made  on  the  decomposition  of  acids,  xhe  powers  oC 
and  of  alkaline  and  earthr  neutral  compouods«  proved,  that  eiecincal  de- 
the  powers  of  electrical  decomposition  were  proportional  to  ^^^^  ^  ^i 


•  See  Joanul,  VoL  XVlil,  p.  3«1|  aad  XiX,  >  S7. 
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*ATimir  «firMC0!irr<*fttidTt  or  th*  rrno  ilk  itts.* 


Aqueoui  «oIu* 
•loni  of  Ihc  al* 


Pfktash  in  fu- 


connected  wirb 
the  potidf  6 
tide* 


Appeared  to 

be  A  |ioweri:ul 
conductor. 


FltfiMeinlitcii, 


Connected 
^ith  the  negs- 
five  iide. 


The  plaiina 
meted  upon* 


tli«*  RtTPT>fffh  of  the  opposite  eWctriritif^  in  the  circuit,  Ati4 
to  the  Cdniltirling  power  unci  dej^r«!C  of  conct'titralion  of  the 
materials  employed. 

In  the  firet  attempta  thnt  T  inacle  on  the  deromp^siition  of 
ih^  fixed  itlkaliSf  I  acted  upon  aqiieotis  9olutiotii>  of  potAjJi 
and  «^fi,  saturated  at  rornm^n  teinpemtoreB,  br  the  hi^he^t 
electrical  power  I  could  command,  and  which  was  produced 
by  H  combination  of  Voltaic  batteries  belon^inj^  to  theHojr«( 
•Institution*  contarninji;  54  plates  of  copper  and  xiac  of  l-i 
kicheti  square^  100  plates  of  6  inches,  and  I5«)  of  4  inches 
aquare,  thar^d  with  solutious  of  alum  and  nitroua  odd; 
¥ot  in  the^e  casea,  though  there  wan  a  h'rt^h  inteusity  of  ao 
tion«  the  water  of  the  solutions  alone  was  affected,  and  hi- 
^rogen  and  oiti)^n  disengaged  with  the  productioo  of  mudi 
hent  and  violent  eflVirvesKrence- 

■  The  presence  of  water  appearing  thus  to  prevent  any  de- 
compotvition*  1  used  potash  in  igneous  fusion*  By  meau» 
of  a  stream  of  o\i^en  ^as  from  a  ^as»meter  applied  to  the 
flame  of  a  spirit  tamp,  which  was  thrown  on  a  platina  spoon 
contain)^  potash,  this  alkali  was  kept  for  some  minnlea  in  a 
strong  red  heat,  and  in  a  state  of  perfect  floidit}'.  Thespooa 
was  preserved  in  commu^nicatlon  with  the  positive  side  of  the 
battery  of  the  power  of  100  of  G  inches,  highly  charged ; 
and  the  connection  from  the  negative  side  was  made  by  a 
plat] n a  wire. 

By  this  arrangement  some  brilliant  pheoomfna  were  pro- 
duced. The  potasli  appeared  a  conductor  in  u  hrgh  deg»ee. 
and  as  long^  as  the  communication  was  preser\'ed»  a  most 
intenM!  li^ht  was  exhibited  at  the  negative  wire*  i  tii  a  ci*- 
lumn  of  tlame,  which  seemed  to  be  owjii^  to  the  develope* 
nent  of  combu^ttblc  matter,  arose  frota  the  point  of  con- 
tact. 

When  the  ortler  was  changed,  so  that  the  platina  spoon 
was  made  negative,  a  vivid  and  constant  h'^ht  appeared  at 
the  opposite  point:  there  woj*  no  eJTect  of  inBammatiou 
round  it;  but  aeriform  [^lobuleT^i,  which  inflamefi  in  cha  at- 
mosphere, rose  through  the  (jotush. 

The  platina,  as  mi^ht  have  been  expectedj  was  coasideT^ 
ably  acted  upon:  and  in  the  cases  when  it  hud  been  nen 
tivei  in  the  highest  dej^ree* 


d^ 


The  alkali  was  appareot!y  dry  in  tbi«  experiqieiit^^ncl  it  Inflammabk 
Kvmetl  probtibU^  that  tKe  inflammable  onUter  arose from  Ihe^i^comilo- 
its  decompositioik.     Th^  residual  poUsh  wua  UQuittsred ;  iisitonoftha 
contained  indeed  a  number  of  dark  gray  metallic  parlides,  *"^^**  .  :^ 
but  th«4e  provtd  to  be  deriv^ed  from  the  pUtina. 

1  tried  several  ex  peri  merits  on  the  eleclriziULpQ  of  potash 
rendered  tiitid  by  heat,  with  the  hopc^  of  btiiog  able  to  col-  ^ 

lect  the  combustible  matter,  but  without  syccess;  and  I 
only  attiiiatfd  ray  object,  by  employing  eleirtriclty  ass  the 
4;ommon  a^ent  for  fubioa  and  decompoaitloQ* 

Tliou^h  p^tasht  perfectly  dried  by  iguition,  is  a  noncon-  A  slight  a 
ductor*  yet  it  is  rendered  a  conductor  by  a  very  bUj^hi  nd-  ^'t^n  of  "»oi»- 
ditioo  of  moisture,  which  does  uot  perceptibly  destroy  its  ^* 

a;^g're^^ation  ;  und  in  this  state  it  readily  fossCS  and  decotn- 
|io»es  by  Btron*;  clecitrical  powers.  ^ 

-    A  email  piece  of  pur^  potush,  which  had  been  exposed  P^uih  expo^ 
for  a  few  seconds  to  I  lie  atmosphere,  so  as  to  i^ve  conduct-  f^^  sccondi 
in^  po^er  to  the  surface,  was  placed  upon  an  insulated  disc 
of  platiuu,  connected  with  the  negative  side  of  the  battery 
oi  the  power  of  '2$0  of  Q  and  4,  iu  a  stale  of  intense  >iLl^- 
vity  J  and  a  pUtina  wire,  communicating  with  the  ^usitivp 
^ide,   was  brought   in  contact   with  tlie  upper  turfiice  <4* 
the  alkali.     The  whole  iipparalus  was  iu  the  open  utmo^  ■"*'  ^^* 
sphere,  ^  openwr. 

Uuder  these  circumstances  a  vivid  ;^ctionjra9  soon  jol^ 
served  to  take  place^  llie  pota*iL  bc^au  to  fut^  at  b<>ih  its 
fioinls  of  electrization*  There  was  a  violent  eflervesrenccajt 
4)ie  upper  surfai^;  lit  tlije  to^er,  or  negatne  snrtac^^  there 
was  no  liberation  of  elastic  fluid;  but  vm^li  ^lobul^es  having  Globules  J  ika& 
a  high  metallic  lustre,  sum!  being  precisely  similur  in  yisible  ^"«*f»^*^  ** 
cbanicters  to  quicksilver,  Bppe;vred,  some  of  which  burnt 
with  explosion  and  bright  Hame,  as  soon  as  they  w*srp 
formed,  and  others  remaiiird,  and  were  merely  tarnished, 
arid  Ilnaliy  covercil  by  a  white  lilm  which  formed  on  their 
siirf;ice«. 

These  globules  numerous  experiments  soon  showed  to  be  Th^ethc  In- 
the  substance  I  was  in  search  of,  and  a  peculiar  inflamma-  fl*^»nj^^  *^|<^*>*«« 
ible  principle,  the^ba^iis  of  potash.     1  found  that  the  i^latina 
was  in  no  w;iy  connected  with  the  result,  except**  the  iTve- 
djum  for  exhibiting  the  electrical  powers  of  decomposition ; 


oi  pou&b. 


and 
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and  t  iuh«ttnce<^f  the  same  kiT^d  was  producH,  wtien  ptec^t 
^f  c«np*»r,  ftilrer,  trold,  plannha^Ot  er  ewco  charc*«l  «wert 
^oaptered  for  comiilftincT  ♦He  cirmit. 

The  phcnomennn  was  inffe  pen  dent  af  the  pH^^D<?«  of  air; 
I  fontid  that  it  took  ptace  frhen  the  alkali  was  in  the  racaum 
^f  ail  evhauited  i'e?*e»ver. 
In  A  flits  tube  The  subt^tance  wa^  likewise  prodticed  from  potasli  fciatd 
SbaUiT*^  by  meanfl  of  a  lamp,  in  ^\au  tubes  cODBaed  by  mercaiy, 
and  fiirnished  with  liemietically  instfrted  platina  fiire^^  bjr 
which  the  electriial  uction  wu^  ^riin&mittcd.  But  thm  ope» 
Tail  on  could  not  be  cnrurd  on  for  any  considerable  time; 
the  pla&ii  was  rapidly  di^^oked  by  the  action  of  the  idlcali^ 
and  thU  substance  §doo  penetrated  throug'b  the  body  df  the 
tube. 

Sodanoeto  Soda,  when  acted  t^pon  in  the  fame  manner  as  potash, 

•^docom-  exhibited  an  analo^UB  result;  but  the  decompoailion  de- 
manded greater  intensity  of  action  in  the  batteriei,  or  the 
alkali  wa«  required  to  be  in  much  thinner  and  BtnaUef 
pieces  With  the  bwttery  of  1 00  of  g  incnes  in  full  actif^itj 
I  obtained  good  reaults  from  pieces  of  potush  wei^hin«^ 
ftottt  40  to  7^  grains,  utid  of  a  thickness  which  made  the 
distance  of  the  eicclriHed  tuelallic  surluces  nearly  a  quarter 
ef  an  inch;  but  with  a  similar  power  it  wan  impossible  to 
produce  the  effects  of  decomposilion  on  piece  a  of  soda  of 
more  than  15  or  90  grtiins  in  weight,  and  that  only  when 
the  distance  between  the  wtrea  was  about  ^  or  ^^  of  ail 
inch. 

|i»  bsM  lolid        The  substance  produced  from  potash  remained  fluid  at 

«*JjJ^^^  heat  j|jg  temperature  of  the  btmo^phere  at  the  time  of  it»  proi 

*  ductiofi ;  t)mt  from  ^oda,  which  wa%  fluid  in  the  degree  of 

heat  of  the  alkah  during  its  foimaiioo,   became  Eiolid    oo 

cooling,  and  appeared  to  have  the  Hiatre  of  silver. 

Soda  *omd-^        When   the  power  of   -250  was  used    with  a  tcry  higli 

tiinaiexptuded.  eharge  for  the  decomposUion  of  soda,  the  globules  often 

burnt  at  the   momeut   ol  iheir  formation,  and  somftimea 

violentiy  exploded   and  separated   into  smaller  globuUs, 

whjeb  iiew  v^ith  great  relocuy  through  the  air  in  a  aiaie  ^ 

^fiTid  combustiooj  produciAg  a  beauliiul  eCVct  of  conljaoed 

:ta  oi  fire* 


flATU&E  AND  PECOUPOSITIOK  OP  THE  PtJLC&  AtKALti. 

Ill,  TliC(H'y  of  the  Dejeomponti^m  of  the  fix^d  Atkolii:  ifmr 
Compontiont  and  Fr^ducfiou* 

As  in  all  decompositions  of  compound  fiubftalices^  whicli 
I  had  preriousl^r  exitmiiied,  at  ihe  sume  time  t^hut  com  bus- 
lible  bases  were  developed  at  the  negative  ftoHiice  in  the 
electrical  circuit,  oxigen  wat  prodticed,  ^d  evolted  or  ear- 
rietl  into  combination  at  tbe  positive  surtkce,  it  was  reaAoti^ 
obk  to  conclude,  that  this  substance  was  geoerated  fn  a 
similar  tnanner  by  the  electrical  action  upon  the  alkaliB ; 
and  a  number  of  experiinents  made  above  ttiercnry,  with 
the  ap[>aratus  for  excluding  eictemal  aif»  proved  ibat  this 
jras  tfae  case. 

When  solid  potash,  or  soda  in  its  conducting  state»  wnft 
inclad€<d  in  glass  tubes  furnished  with  electrified  platina 
wires,  the  nevv  substances  were  generated  at  the  ne^tiYe 
surfaces;  the  gas  given  out  at  the  other  surface  provetl  by 
the  most  delicate  examination  to  be  pure  mcigen ;  »nd  un* 
less  an  excess  of  water  was  pre4«eiit9  no  gas  was  e  olvedfiroiti 
lite  negative  surface. 

in  the  tjyntheiieal  experiments,  a  perfect  coiuriJence  like* 
wise  will  be  found, 

i  mentioned,  that  the  metallic  lustre  of  the  l»ubstance 
from  pou^h  inonied lately  became  destroyed  in  the  utmo^ 
«j>here,  aud  lliat  a  white  crust  formed  upon  it.  This  crust 
I  soon  found  to  be  pure  potaith*  which  immediately  deli* 
4|jaet»Gedr  and  new  quantities  were  formed,  which  in  iheir 
turn  attracted  moisture  from  the  atmosphere,  till  the  whole 
globule  /disappeared,  and  ascumed  the  form  of  a  saturated 
solution  of  potash*. 

Whtn  globules  were  placed  in  appropriate  tubes  contain* 
ing  common  «ir  or  oxigen  gus  con  lined  by  mercury,  an  ab- 
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♦  WAt«f  IlltevUe  is  decomposed  in  th«  propcai.    We  fhall  hereafttfr  Water  d«cora- 
ie«,  that  th«  \nic^  of  tUe  fixed  ttlk»li$  act  upon  thb  «ubitance  with  posed  in  the 
greater  cue  |/  thau  iiiy  oihci  known  bodtct.    The  miuute  iheorf  of  the  proc*«»» 
oxidtftioii  vt  the  bai-s  of  ihe  jlk^lift  ui  the  fff|;  air  u  itxi^  .•^•ontgen  ga$ 
»  fir<t  lUractcd  by  tlieni,  and  alkjii   fomicd.     ThM  alk^ii  jtpredily  %b* 
sorb^  \^«\ter,     1  tii^  wntcr  li  ;3gam  decrtnipoicd.     Hence,  dming  the  con- 
version of  I  gTobuk  into  alkaline  loluUon,  there  4  a  coiist«nt  and  T9.M 
4|«cng;t(cn|eat  of  amnU  quaiMuiAt  ol  |a«.  *' 

aorptiou 


8^6  KATUn  A«D  MCOMPOSITIOK  OF  THK  FIXED  AbBALIff. 

ioq)tion  of  ozigpn  took  plare;  a  cniiit  of  alkali  instantly 
ftnned  upon  the  globule ;  hut  from  the  want  of  moistore 
for  its  solution,  the  process  stopped,  the  interior  being  de» 
fended  from  the  action  of  the  gas. 
Bate  «f  foda.       With  the  substance  from  soda,  the  appearances  and  e& 

fectf  vere  analogous. 

Heitcdlnojd-     When  the  snbaUncet  were  strongly  heated,  confined  in 

^^'^  ^iven  portions  of  oxigen,  a  rapid  combustion  with  •  bril- 

liajit  white  flame  was  produced;  and  the  metallic  globvlea 

were  found  converted  iotp  a  white  and  solid  mass,  which  ia 

the  case  of  the  substance  from  potash  was  found  to  be  pot* 

aaht  and  iu  the  case  of  that  from  soda,  soda. 

KotUDf  anil-      Oxigea  gas  was  absorbed  in  this  operation,  and  nothing 

emitted  which  affected  the  purit)-  of  the  residual  air. 
AlksUspto*  The  alkalis  produced  were  apparently  dr}*,  or  at  least 
contained  no  more  moisture  than  might  well  be  conoaitied 
to  exist  In  the  oxigen  gas  absorbed ;  and  their  weights  cod» 
•iderably  exceeded  those  of  the  combustible  matters  con* 
sumed. 

The  processes  on  which  these  conclusions  are  founded 

vill  be  fully  described  hereafter,  wheu  tlie  minute  details 

which  are  necessary  will  be  explained,  ai^d  the  proportiona 

of  oxigeo,  and  of  the  respective  ioflamipable  substances, 

which  enter  intp  uuion  to  form  the  fixed  alkalis,  will  be 

givep. 

Evidenee  of        It  appears  then,  that  in  these  facts  there  is  the  same 

^»"«  ■  ^"■-    e^denpe  for  the  decompoMtion  of  potash   and   soda  into 

g^nnndabMe,  oxigen  and  twp  peculiar  substances,  as  there  is  for  thede- 

thetam«w     composition  of  sulphuric  and  phosphoric  acids  and  th<* 

combastible     metallic  oxides  into  oxigen  and  their  respectire  combustible 

In  the  analytical  experiments,  np  substances  capable  of 
decoropotiition  are  present  but  the  alkulitt  and  a  minute 
portion  of  moisture;  which  seems  in  no  other  way  essieiitiul 
to  the  result,  than  in  rendering  them  londnctors  iit  the 
surface:  for  the  new  substances  are  nut  genorutrrl,  till  the 
interior,  which  is  dry,  begins  to  be  fus^il;  they  explode 
when  in  riKin^  through  the  uised  pJkaii  they  come  iu  con- 
tart  with  the  heated  muidtened  surikce;  they  cnuuot  be  pro- 
duced from  crystallized  nikplis,  which  contain  much  watery 

and 
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W^fPKt  Ati»  trcceHei^siTioH  or  Titc  njxi^  axkau«  £Qf 

Mod  the  effect  produced  by  the  electmatton  of  ij^ited 
potftsbi  wbtch  CQaiains  no  e«iii>ible  quatiiity  of  water,  con« 
6rms  the  opinion  of  their  famiatioti  in  depend  cut  ly  of  the 
{>r<;»ence  of  this  «ubfrtiinci>« 

The  combutiUble  bases  of  the  fixed  alkalis^  Betrm  to  be  n»- 
f^elled  flB  other  combustible  !»nbstance$«  by  [>o:ittively  dec* 
tritied  suriaces,  and  «itructed  by  nej^atively  electrilied  sur- 
i)K!ei«  and  the  oxfgeo  follows  the  contrary  ordfr*;  or,  the 
OKlji^en  btin^  naturtilly  pop^fsacr!  of  lite  ijr^uive  enerc^*,  and 
the  bases  of  the  poiJitive,  they  do  not  rernuin  in  comLinnt)on« 
when  either  of  them  vu  brought  iuto  au  dectrirul  t^tate  op- 
posite to  \tA  nottjml  outs  in  thi>  syothesis,  o(i  the  coiitrAry» 
the  natural  eoer^ie^  or  attractiooB  coine  iti  et|iiiiibriiMii  witli 
each  other;  and  wben  thfse  nre  in  a  low  stnte  ut  commou 
teoiperaturesi,  a  *low  c^mbioation  UefitTred ;  but  when  they 
are  exalted  by  heat^  a  rapid  uuiou  is  th^*  resiitt;  Hud  u»  iti 
other  like  casts  wUh  the  prodiutiou  of  lire. — A  nuiobet'  of 
circumstances  reliiling  to  the  a^^encie*  of  the  bi^e^t  of  the 
alkalis  will  be  imiiiediately  stated,  uiui  will  be  found  to  o6'er 
cooiirinatioiis  of  thes*.*  general  conclu^ious. 

IV.  Oit  the  Properties  and  Nature  of  the  Basis  of  Potash, 
After  I  bad  detected  the  bis€9  of  the  fixed  alkalis,  I  had  I^i/fici}!!!* 
coDsidernbie  difficulty  to  preserve  and  confine  them  so  as  to  ?«ufi^iI^^LU^fc| 
examine  their  prop«Ttifs,  and  submit  them  to  experiiuentsi  *<-**• 
for,  like  the  aff(ahe^ts  imagined  by  t  be  atdieiniiits^  they  acted 
more  or  les^  upon  almost  every  body  to  ^tiicb  they  were  ex- 
posed. 

The  fluid  substance  amom^  all  tho*e  I  have  tried,  on  x.^phtha  in«t 
which  i  find  they  have  least  effect,  h  recently  distilled  ^*^'-'^^*^  ^^ 
naphtha, — In  this  muterial,  when  excludt^d    from  the  nir,      ■^*' 
they  remain  for  many  days  without  con^^ltlerable  changing', 
and  their  physicul  propertiea  may  be  ecisily  examined  in  llie 
atmofiphere,  when  they  are  coiered  by  a  thin  tihtt  of  it. 

The  bai»is  of  potash  at  60'' Fahrenheit,  the  temperature  Bn-c  of  potii»1i' 
in  which  I  tirst  examined  it,  appeared,  ns  1  have  already  ^^^^^  ^  '«^ 
nientmnedp  in  small  globules  pobseis&mg  the  metallic  lustre^  cury. 
opacity,  and  general  appearance  of  luercury;  $0  that  when 

•Sitt  B&kerati  Lecture  I8C6,  p.  26  PUiL  Tram  far  \9,0?,  or  Journ^I^ 
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a  globale  of  mercury  was  pUced  ncv  •  globah  of  fbe-)^ 
«oliar  MbtUuce,  it  w«s  not  possible  to  d«lect  a  diiftieiif 
bj  the  ere. 

But  iti  n.  tdity     At  fio*  Fahrenheit  it  it  however  ooly  imperfectly  fluids 
kT'^o?  ^^   ^^  ^^  ^^'^  ^^  readily  run  into  a  irbbole,  when  its  ahope  ii 
altered ;  at  70"  it  becomes  raorr  fluid ;  and  at  100*  ita  floiditf 
is  perfect,  so  that  different  p^lobulcs  way  be  easily  made  to 
A*  50«  <cf  and  run  into  one.     At  50*  Fahrenheit  it  becomes  a  soft  and  asaU 
nuJicabie.       jc^e  solid,  which  has  the  lustre  of  polished  silier ;  and  at 
ahoot  the  freezing  point  of  water  it  becomes  barder  and 
Ac  S2*  btittle,  brittle,  and  when  broken  in  fra^ents,  eahibita  a  cryfltaU 
Ifxed  texture,  which  in  the  microseope  se^ms  compoaed  of 
beautiful  facets  of  a  perfect  whiteness  aad  high  aaetallie 
splendour. 
CKtillfdwith-      To  be  conretted  into  vapoar,  it  requiret  a  tempctatute 
outchaogc     ^ppjoachinjif  that  of  the  red  heat;  and  when  the  cxpeti* 
ment  is  conducfed  under  proper  circumstances,  it  ia  Ibfmd 
'  onaT^f^red  after  distillation. 
A  perfect  con-  '  It  is  a  perfect  conductor  of  elertricity.    When  a  spark 
ductor  of  dec-  from  the  Voltaic  battery  of  100  of  6  inches  is  taken  upon  a 
^ticitjp.  large  i^Iobole  in  the  atmosphere,  the  light  is  green,  and 

combustion  tskes  place  at  the  |)oint  of  contact  onl}**  Wheii 
a  small  globule  is  used,  it  is  completely  dissipated  with  ez« 
plosion,  accompanied  by  a  mos>t  vivid  flame,  into  alkaline 
fumes* 
and  of  hett.        It  is  an  excelTmt  conductor  of  heat. 
Its  cpoeific  Resembling  the  metals  in  all  these  sensible  properties,  ft 

fTftvity  \g  howerer  remarkably  different  from  any  of  them  in  specie 

fie  gravity;  I  found  that  it  rose  to  the  surface  of  naphtha 
distilled  from  petroleum,  and  of  which  the  specific  gravity 
was  *86l ;  and  it  did  not  sink  in  double  distilled  naphtha, 
the  specific  gravity  of  which  was  abo  it  ^77%  that  of  water 
bein<^  considered  as  1.  The  small  quantities  in  which  it  u 
produced  by  the  highest  electrical  powers,  renderedTt  Tery 
difficult  to  determine  this  quality  with  minute  precision*  I 
endeavoured  to  gain  approximations  on  the  subject  by  com- 
paring the  wei<^hts  of  perfectly  equal  globules  of  the  basis 
of  potash  and  mercury.  1  used  the  very  delicate  balance  of 
the  Hoyal  Institution,  which  when  loaded  with  the  qoaati- 
ties  1  employed,  and  of  which  the  mercury  never  exoee^e^ 

ten 
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ten  grains,  is  sensible  at  lernst  to  the  tbW  of*  grain*  TaWag 
the  mean  of  4  experiments,  comiucted  vith  f^rcat  care,  its 
apecilic  gravity  at  6^*  Fahrenbeit  is  to  tbat  of  mercury  as 
la  to  2£3,  whicii  givea  a  propartion  to  that  of  water  nearly  about  *6  whca 
as  6  to  10;  to  that  it  is  the  lightest  fluid  body  known.     In  filf^*  fr'^wHii 
iU  jiolid  form  it  iij  a  little  heaner,  bat  even  in  this  state,  foiid,  ! 

when  cooled  to  40®  Fuhrenheit,  it  stvim;*  in  the  double  dit-  mM 

lilied  imphtha.  ^^ 

The  chemical  relations  of  the  basis  of  potash  are  itill  ^^  c^'iemital 
more  extreordiuary  than  its  physical  ones*  cxtraor4ia*Tf* 

I  have  already  m^'ntiontd  its  aikulisution  and  combttfitioD  Tooxi^ro. 
in  OTti^i^n  jzus.— It  combines  with  oxi^^n  slowly,  and  irith- 
cnt  flame,  at  all  tenipenitares  that  I  have  tried  below  that 
of  its  vaporizatioiK — But  ut  thi«*  temperature  combuniozi 
takeH  place,  and  the  li|;:ht  is  of  a  brilliant  whitenesis  and  the 
heat  intense.  When  heated  slowly  in  a  itunsittty  uf  oxigeii 
gas  not  iAiffipefit  for  its  complete  conrer^ion  into  potash* 
and  at  a  teuiperatiire  inadequate  to  its  infiammatiou,  400* 
Fahrenheit,  for  instance^  its  tint  changes  to  that  of  a  red 
brown^  and  when  the  heat  is  withdrawn,  all  the  oxticeo  is 
foond  to  be  absorbed,  and  a  solid  is  formed  of  a  grayish  cck 
lonr,  which  partly  consists  of  potitsh  and  partly  of  the  basis 
of  potash  10  a  lower  degree  of  o)cigenation,-^mud  which  be- 
comes potash  by  bein^  exposed  to  water,  or  by  Uemg  agiuoi 
heated  in  fre^h  quantities  of  air. 

The  sabatance  consisting  of  the  basis  of  potash  combined 
with  an  under  proportion  of  oxi^en  may  lite^/iee  be  formed 
by  fwmnar  dry  potn»h  and  its  basis  toj^ether  under  proper 
prcuinstances«-^The  basis  rapidly  loses  its  metallic  splen- 
dour; the  two  Buhbt»nces  unite  into  a  compound  of  a  red 
brown  colour  when  fiuid>  and  of  a  dark  gray  hue  wlien  so* 
Jid  ;  and  this  compound  soon  absorbs  its  full  proportion  of  • 

pxtgen  when  exposed  to  air,  mid  is  wholly  converted  into 
potafih* 

And  the  same  body  is  often  formed  in  the  analytical  ex- 
periments when  the  action  of  the  electricity  is  intense,  and 
|he  potash  much  heated* 

The  ha.*iis  of  potnsh  when  introdacetl  into  o^muriatic  Bam^  in  05ci- 
acid  gas  burns  s[>ontuneouiily  with  a  bright  red  light;  and  a  murlKic  acid, 
white  saltj  proyingto  be  muriate  of  potash,  is  formed* 

When 


500  VJtrxmx  A^nrffTc^wrosirxov  of  the  ttzid  itkalis. 

% 

Z)iMolT^4 1 1     -  -When  «  jrtobixle  ij» 'heated  in  hidrogt*a  nt  a  degree  he\tm 
^      .ogen  ji^  point  of  raponzaUon,  it  -•feriw  to  diHsolve  in  it,  for  the 

globule  dimiiii^flief  id  vol u me*  and  the  ^s  explodes  witb 
r   '  alkaline- fumc.fi  and  Mt^ht  li^lit,  when  soiitTed  to  poM  iiiU 

the  dr;  but  by  coolin?,  thi^.^iiontaneoas  detooatini^  pro» 
.    pcrty  is  dpstroyed,  and  the  bun:*  is  either  vholly  or  princi* 

•pally  deposited.         .... 
Action  of  ua-       The  action  of  the  hr.sis  of  (>otash  on  water  exposed  to  the 
^^^  atmosphero  b  connected  with  tome  beautifnl  phenouciia. 

M'hen  it  is  thrown  unon  vatcr,  or  when  it  is  broiji^bt  iota 
.  contact  with  a  drop  of  wutc:r  nX  common  temperatures*  it 

4lecompo»es  it  with  i^ni  rio^nce,  an  iuafaatan^us  explor 

iiion  is  produced  with  biiliiant  Dame,  and  a  solution  of  pure 

potash  is  the  result.  — 

White  rinc  of      ^^  experiments  of  t^iis  kind,  an  appearance  often  oecnri 
tmuke.  aiaiUv  to  that  prxlnced  by  the  combustion  of  .pbosphunet* 

ted  hidro^en;  a  white. rinp^  of- smoke, -which  graduailj  ex? 

'tends  as  it  rises  into  the  air. 

.    -       ,  AVhen  water  is  made  to  act  upon  the  basis  of  potash  out 

Action  of  wt.     ^    -  _    .  ,  .  ,  1.        • 

ter  when  air  U  of  the  Contact  of  air,  and  preser^-ed  bt  means  of  a  glass 

excluded.        ^q]^  ufider  naphtha,  fke  decom^iosition  is  ^loient ;  and  there 
is  hiiioh  hent  and  noise;  but  no  luminous  appearance,  and 
the  gas  evolved  when  elcamined  in  the  mercurial  or  water 
^eumotic  apparatus  is  foond  to  l^e  pure  hidrogen. 
2^^  When  a  globule  of  the  basis  of  potash  is  placed  upon  ice^ 

it  instantly  burns  with  a  bright  flame,  and  a  deep  hole  is 
made  in  the  ice,  which  is  found  to  contain  a  solution  of 
potash. 
AtMotx  of  wi-      The  theojy  of  the  action  of  the  basis  of  potash  upon  wa- 
ter on  it  in  the  ter  cxfjosed  to  the  atmosphei'e,  though  complicated  changes 
phTiiM-d'  ^^'     occur,  is  far  fiom  being  obscure.     The  phenomena  seem  to 
depend  on  the  strong  attractions  of  the  baisis  for  oxigeoV 
and  of  the  potash  formtfd  for  water.     The  heat,  which  arise! 
froui  two  causes,  decomposition  and  combination,  is  sufr 
ficicntly  intense  to  produce  the  imflamraation.     Water  is  a 
bad  conducftorof  heat;  the  globule  swims  exposed  to  air; 
a  part  of  it,  there. is  the  greatest  reason  to  believe,  is  dis* 
solvi  d  by  the  heated  nascent  hidrogen ;  and  this  substance, 
bnni::  capable  of  spoataneous  iDflatnmation,  explodes,  and 
*    -  communicales 
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communicate  the  eif«et  of  cambustion  to  aay  of  the  bush 
that  may  be  y^t  iHtcoitibined* 

Whea  0  i^lobule  contiticd  out  of  th^  rontuct  of  air  is 
acted  upon  by  water,  the  tUeory  of  decomposition  is  very 
sifn^ple,  the  htut  prod«ce<l  w  rapidly  curried  oft',  sa  thiit 
there  is  no  ignition;  and  a  hijjH^emperalure  beio^requimte 
for  the  solnttoti  nF  the  ba^i?  in  hidio^eti,  ihit  eoittbinaliou 
probably  does  oot  take  place,  or  at  k'4i5it  it  can  h^A  e  a  m^^- 
njentary  existeoce  only« 

Tlie  production  of  alkali  in  the  decompoiiiuon  of  water 
by  the  basi8  of  pot  as  1 1  rs  dtrmonslralfd  in  a  very  simple  and 
satisfactory  manner  by  dmppiiig  a  globuie  of  it  upon  moii^ 
tened  paper  tinged  ivuh  turmeric*  At  the  ijioment  that  the 
globule  comes  into  cunt:tct  wicfi  the  water,  it  burnt,  and 
moves  rapidly  upon  the  puper»  ua  it'  in  bc^rch  of  mtUBture> 
leaving  behind  it  a  deep  reddish  broft'ti  traee,  and  attin^ 
upon  the  pajier  precisely  as  dry  caustic  potash* 

So  titroni^  id  the  attraclimi  of  the  ba^ih  of  potash  for  oxh 
^n,  uud  so  great  tht;  energ^y  of  its  action  upon  water,  Unit 
it  diecovers  and  decompo^eis  tlie  suntll  qtiHimtiei  of  wateV 
contained  in  alcohol  aud  ether,  even  when  ttiey  are  carefolly 
purified. 

hi  ether  thi*  decompMition  is  connected  with  an  instruc- 
tive re»uU«  Potash  13  inaohtlile  In  thlii  Huid;  and  when 
the  basis  of  potanh  is  thrown  into  it,  ox-ii^en  is  furnished  to 
it,  and  hidrosfen  gas  diaen^j^ed,  and  the  alkali  as  it  forms 
Tenders  the  ether  white  and  turlnci. 

In  both  these  inflammable  eoniponrds  the  energy  of  iti 
action  is  proportional  to  the  quantity  of  wate«*  they  contain^ 
and  hidro^^en  and  potasih  are  tlte  constant  result. 

The  basjis  of  potash  when,  thrown  into  solutions  of  the 
mineral  acids,  inflames  and  bums  on  the  **urfucc.  When  it 
is  plunged  by  proper  meaufi  beneath  the  surface  enveloped 
in  potash,  surrounded  by  naphtha,  it  acts  upon  the  oxi^n 
with  the  gfcatfijt  intensity,  and  all  its  effects  are  such  as 
m»y  be  expUined  from  tt»  strung  affinity  lor  this  substance* 
In  sulphuric  acid  a  white  sabne  substance  with  a  yellow 
coatiiv^,  which  is  probably  sulphate  of  potash  surrounded 
by  sulplmr,  and  a  gas  which  has  the  smell  of  sulphurous 
acid,  and  which  probably  is  a  lutxture  of  that  substance 

witli 
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t^eui ;  ttnd  when  t])«  compounds  are  thrown  into  water*  tUv 
f^uicj  i»  derotn  posed «  polaiih  folctiedt  and  the  oaeUY*  a^pi-ar 
to  be  iepjirated  uunltered. 

Tlie  biisi^  of  fyotn&h  com)>!ne9  with  ftifibl^  metml,  and 
forifiii  an  aJljy  with  it»  which  Kms  a  higher  point  of  fastoi! 
than  the  futiihle  met^L 

Tbtr  action  of  the  basis  of  potanii  npf^n  the  infiammalvte 
oiJy  compound  bodies  i'ontirmti  the  oUier  facta  of  the 
8^*«n}j^th  of  it«  attraction  for  oxigen. 

On  naphlhu  roltjiirless  and  rec^rntlr  distilled;  as  I  hmt^ 
already  said,  it  has  very  little  power  of  action;  but  in  na|»l> 
tha  that  has  bevn  esjKMed  to  the  atr  it  ftoon  oxtdatest  an^ 
olkijli  U  formed,  which  uiiTtes  with  the  naphtha  inta  a  Unmril 
&oap,  that  collects  round  the  j^tobule. 

On  the  concrete  oils  (tut low,  apermaceti,  wax,  for  ifw 
fiance),  when  heitted,  it  acta  slowly,  coaly  matter  i»  di>- 
po^ited,  a  liiUe  ^at»*  h  evolved,  and  a  sodp  is  formed;  btit 
in  thcikC  ca&et»  it  is  nect'Sr^iry  that  a  lar^i*  quantity  of  the  oil 
be  eiiiployi-d.  On  the  fl-utd  Uxed  otis  it  producea  the  aame 
etfects,  but  more  slowly. 

By  heat  likewise  it  rapidly  decomposes  the  volatile  oik; 
alkali  T»  formed,  a  sniall  quimiity  of  gas  u  evolved,  and 
iharcool  in  deposited. 

•  Wbm  a  globule  of  the  Imsh  aTf  otash  if  introduced  into  anj'  of  tha 
6xM  oiU  hr*tifil,  ij»e  fir«  product  is  pure  hidiogen,  whleh  arUei  frnm 
ihc  Jctomjjofiiion  of  the  ^.iter  absorbed  by  ihe  <?fii«t  of  potash  duno^ 
the  exposure  to  the  at t?:o«| there.  The  jjas  evolvcti,  when  the  globute  Is 
freed  from  this  crti«l«  1  have  fotitid  to  be  curbunuted  hidroi^en  retjtmlitg 
mnre  tlian  «n  equal  bulk  of  o?eifeti  pi«i  for  its  complete  datura  don  by  esc* 
^loiiion.  1  h9^e  made  a  grcai  number  ef  expenmertts,  ivhich  it  wauM 
be  foreign  tr>  the  object  of  this  lecture  to  |ive  in  mmute  deuti,  on  the 
i)gendc&  of  the  baitls  of  po'a^h  on  the  oils.  Some  anomalies  occoncd 
which  led  to  the  inquiry,  and  the  rettitt  w%%  perfectly  condustee.  OUva 
oll|  oil  of  turpenitne,  and  naphtha  when  decomposed  by  heat^  cxhihstrd 
at  products  different  pro jK»rt ions  of  charcfiat,  hea?y  inffammabla  gas^ 
empyreumatie  oily  matter,  and  water,  so  that  the  cxtstetice  of  oxtgcnio 
tliBUi  wa.s  fuUy  proired;  and  accurate  indications  of  the  |>ropo«tioiu  oi 
their  elements  might  be  gained  by  their  decompo^iitton  by  the  baiii  of 
potash.  Naphiha  of  all  furui^hid  leaf  t  water  and  ctrbonic  actd|  and  oi 
of  Turptntint;  the  most. 
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When  the  b«Mii  of  jsoUsh  »  tiiiHmn  intc*  rimpW  itt  fu-  On  camphor. 
9toti»   the  csm|ihor   fooo   beeamc^    b)«ckf>tietl»    tio   fn^*  is 
liberated  in  tbe  f»focf>>s  of  d«c<impoii»tiont  ftntl  ii  sapoim* 
ceouft  rompouud   is  Ibmied ;    i^hicii   M-ems  to  liUow,    thet 
camphor  eoatuiiis  mur«;  oxi^eu  than  the  vulutile  oils. 

TUv  ba!<>is  of  potash  readily  reduces  metallic  oxides  when  ^^  rD«uUi0 
heated  in   contact  with   them.     When  a  simall  qtitintity  of^'^'*'**- 
the  oxide  M'  iron  was  healed  with  tt  to  a  teaiperature  ap- 
pi>oachiiiK  its  poiatt>f  distil latiou^  there  Mra»  a  vivid  acticici ; 
alknii  and  gmv  )^  urticles,  which  diiMolved  irith«df«r- 

vescence  in  tnu'  u  a[i|H^red*  Thv  oxKifn  q(  lead  aad 

'the  oxides  of  tin' were  revived  alii  I  more  rapidly  i  aiid  wktn 
the  ba^s  of  po^asfb  iras  iu  esceas,  aa  alNiy  wa«  forr&ed  with 
tljt;  revived  metal* 

ill  cotmequtfiee  of  thia  propertr^   the   basis   of  polflth  On  gUn. 
reudilv  decomposes  flint  p^lass  and  ii^reen  ^\aM%  br  m  p^tJe 
heat;    alkali  ia  tfumt^diateJr  formed   liy  o^i^to    fioiii  tbe 
axtdett  whrch  disHolvet  the  glaiiat  ami  u  new  auHbce  19  soon 
mpoaed  to  the  u^'nt.        r 

At  a  red  heat,  ev^n  the  purest  glasfi  i«  altered  ky  Hm.  batis  Ttt  sction  an  ' 
of  pott»h:  iheoxigcn  \u  the  alkali  of  t?  -^'ins  to  be^**"'*^ 

divid^'d  between  tlir  two  bafies,  the  (mv  r  n^^h  and  the 

alkaline  basis  in  the  glus8«  and  oxide^^  tn  the  tir^  degree  of 
oxj^euatlon,  are  the  result.     When  the  basis  of  potuah  is 
heated  in  tubes  made  of  plate  gla^s  hlled  with  the  vttfiofir 
of  naphtha,  it  t)ri>t  acts    upon    the  small  quantity  of  the 
oxides  of  cobalt  and  maitj^ai^ese  in  the  interior  auHWe  of 
tiie  ght»,  and  a  portion  of  alkali  is  ibrmed*.     As  the  heat 
approaches  to  redness,  it  he^^rins  to  ri»e  in  vapour^  and  co*- 
den»ets  in  the  colder  pa  it  it  of  the  tube;  but  at  the  potat 
where  the  lieat  is  ttromcPiitT  a  part  of  th«  vapour  a^rms  to 
ponctrate  the  ghtsa*  renderini^  it  of  a  di«p  red  brown  C^ 
lour;  and  hy  repeatedly  di^tiihn^  tiud  lieutiii^  theiiiubstance 
in  a  close  tube  of  thi^  kind,  tt  tinally  loses  its  metallic  form, 
f&iid  a  thick  brown  crust,  which  slowly  decoin^oscii  water, 
and  which  coin  bines  withcxigen  when  exposed  to  air/  ibrm- 
iug  ulkuli,  lines  th«  intcrloi'  ot  lite  tube,  and  in  mauy  parts 
13  ibund  penetrating  Unnugh  its  substance** 

In 


*  ThU  Is  ilie  obt'iuuf  cxpUaikiion  AH  the  preieat  state  of  our  know-  f  erhatji  the  «>> 
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In  my  first  experiments  on  the  distillation  of  the  basis  of 
potash,  I  had  great  difficulty  in  accounting  ibr  these  pheno- 
menn;  but  the  knowledge  of  the  substance  it  forms  in  its 
first  degree  of  union  with  oxl^en  afforded  a  satisfactory  ex* 

plaiiation. 

V.     Oa  the  Properties  and  Nature  qf  the  Basis  of  Soda. 

Basil  of  soda.  ^^^  basis  of  soda,  as  I  have  already  mentioned,  ia  a  solid 
at  common  temperatures.  It  is  white,  opaque,  and  when 
examined  under  a  film  of  naphflia,  has  the  lustre  and 
general  appearance  of  silver.  It  is  exceedingly  malleable, 
and  is  much  softer  than  any  of  the  common  metallic  sub- 
stances. When  pressed  upon  by  a  platina  blade,  with  a 
small  force,  it  spreads  into  thin  leaves,  and  a  globule  of  the 
,\th,  or  tV^  o^  ^^  "^^^  i°  diameter  is  easily  spread  over  a 
surfoce  of  a  quarter  of  an  inch*,  and  this  property  does  not 
diminish  when  it  is  cooled  to  3-/  Fahrenheit 
Conducts  heat  It  conducts  electricity  and  heat  in  a  similar  manner  to 
aodelccirieiiy-  ^y^^  ^^^j^  ^^  ^^^^^^  .  ^^^  ^^^^^  globules  of  it  inflame  by  the 

TOttaic  electrical  spark,  and  bum  with  bright  explosions. 
Specific  graTity      Its  specific  gravity  is  less  than  that  of  water.     It  swims 
in  oil  of  sassafras  of  1*0C)6,  water  being  1,  and   sinks  in 
naphtha  of  spedfic  gravity  *86l.     This  circumstance  en- 
ahlcd  me  to  ascertain  the  point  with  precision.     I  mixed  to- 
gether oil  of  sassafras  and  naphtha,  which  combine  very  per^ 
fectly,  observing  the  proportions  till  I  had  composed  a  fiujj, 
in  which  it  remainetl  at  rest  a1x)ve  or  below  ;  and  this  fluid 
consisted  of  nearly  twelve  parts  naphtha,  and  five  of  oil  of 
sassafras,  which  gives  a  specific   gravity   to   that  of  water 
nearly  as  nine  to  ton,  or  more  accurately  as  *9348  to  1. 
Perfectly  fluid      The  basts  of  soda  has  a  much  higher  point  of  fusion  than 
at  ISO"-.  ^y^^  ham  of  potash ;  its  parts  begiu  to  lose  their  cohesion  at 

lexofthe^Iass  ledge*,  but  it  is  more  than  probable,  that  the  <ilex  of  the  f^lass  likewise 
altered.  ^suiien:  some  change,  aiid  probablj  de«ompo»itiun.    This  subject  I  hope 

to  be  able  to  iciumc  on  ancihei  occusioa. 

Welds  at  com-  *  Clubiilcs  may  be  easily  made  to  adliere  and  form  one  ma>$  by  <tronj 
mon  tempeia-  pressurci :  so  that  the  pro|  c:ty  of  welding,  which  beljngs  to  iron  andpla- 
tures.  tina  at  a  white  heat  onlv,  is  j'ussesi^d  by  ihls  subsunce  «it  common  tem- 

peratures. 

iibout 
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about  1^**-  FtthrenheiU  nnd  it  is  a  perfect  fluid  at  about 
180%  «Q  tItRt  it  rfadily  fusei  iincier  botlin^  tiu|jhti)a. 

I  have  not  yet  been  able  to  ascertain  at  what  decree  of  J^®***^^^^  '^^ 
heat  it  is  volatili*;  but  it  reinuins  tilted  iu  a  state  of  ignttion 
at  the  point  of  fusion  of  pbite  y;luss. 

The   chL*raictd  phenomena  produced  by  the  bams  of  soda  Th  properties 
are  anuln^o«»  to  thtj^e  prodnred  by  the  basis  of  polasii ;  *,"*'°^°''^ '** 
but  with  such  t;hariicleni>tic  differences  aa  might  be  well  ex-  baaeofpoiaslu 
pccted. 

•  \\'hen  the  basis  of  soda  is  exrvosed  to  the  atmosphere,  it  Action  of  tba 
Miime<li«teTy  Uirninhes,  iind  by  c I et^ree^  becomes  covered  witb"*^^  ^^^^ 
a  white  cniiit*  tfrbicbdeliqueiirea  much  more  slowly  than  the 
Euljiitance  which  forms  on  the  bflHt»  of  potash.     It  proves, 
on  mi n lite  emamintifioii,  to  be  pure  6oda. 

The  basi*  of  *0'la  combiues  witli  oxi4en  slowly,  and  with-  Qf  oxtgon* 
©nt  atiy  luriirnuus  appea-ante,  at  all  common  tempemturet; 
and  when  heateil,thrs  combinulion  l*eooTnes  morr  rapid;  Imt 
noli^ht  1^  rmttied,  till  it  has  acquired  a  temperature  near 
tbiit  of  iiiuition. 

The  flame  that  it  produce*  iu  oxigen  gas  is  white,  and  It 
•ends  forth  brti^ht  f^purks^.  orrasiontn^  a  very  beaut ifnl  ef- 
fe#'t ;  in  cointnon  «ir,  it  burns  with  li*^ht  of  the  cotonr  of 
that  produced  during  the  combustion  of  charcoal,  but  much 
briijhter. 

The  basis  of  soda  when  heatfd   in  hidro^en,  seemed  to  Of  Kldrogeiu 
have  no  action  upon  it.     When  mtroduced  into  oximunirtfr  of  onimufij 
acid  *as,  it  btimt  vividly'  with  nurn^^rotis  seintirattons  of  a'cidgai, 
brijfht  red  colour,     Suline  mutter  was  formrtl  in  thifi  coin<- 
liUHtion,  whii'h,  as  might  have  been  expected,  proved  to  be 
marittte  of  soda. 

Its  operation  upon  wafer  offers  most  sati^fiictory  evidence  Of  water. 
of  its  nature.  When  tlirown  ujjon  this  fluid,  it  produces  a 
violent  eflVrvescence,  -with  a  loud  hirsin^  notse;  itrnmbices 
with  theotififeti  of  the  water  to  form  ^oda,  which  it  dissoltred^ 
and  it<i  hidro^en  is  disenga^wb  In  this  operation  there  is  nO 
In minons  appearance :  and  it  seems  probable,  that  eren  m 
the  nuiuent  state  bid rof^en  is  capable  of  combinins^  with  it*. 
.    Wliea  the  buais  of  noda  is  thrown  into  hot  water*  the  de-^  Of  hot  wiM 


*  The  more  v;>latile  roetaU  only  sttem  capable  of  unitinf  with  liidro* 

compositioii 
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tfampositioii  ii  more  Tiolent,  anil  in  this  mve  a  few  scintilla^ 
tions  are  f^nerally  observed  at  the  fturfnce  of  the  flnid ;  but 
fbis  is  owini^  to  small  particles  of  the  basis,  which  are 
tilirown  cot  of  the  water  satficiently  heated,  to  burn  in  |>asi* 
ing  through  the  atmosphere.  When,  however,  a  (globule  !• 
broD^ht  into  contact  with  a  small  particle  of  water,  or  with 
sioistened  paper,  the  heat  ifrorluced  (there  being  no  mediom 
to  carry  it  off  rapidly)  it  usually  sufficient  for  the  accensioa 
of  the  basis. 

Of  ala^Hl  aai     '^'^  ^*^  ^  *^^  ^^^  "P^"  alcohol  and  ether  preciaely 

«ther.  in  a  similar  manner  with  the  basis  of  potash.     The  water 

that  they  contain  is  decomposed ;  soda  is  rapidly  formed, 
and  hidro||;en  disengaged. 

Of  acUt.  'r^^  ^^i^  ^^  ^^^»  when  thrown  upon  the  strong  acids^ 

acts  opon  them  with  great  energy.  When  nitrous  acid  is 
employed,  a  vivid  inflammation  is  produced ;  with  muriatic 
and  sulphuric  acid*  there  is  much  heat  generated,  but  no 
K»ht. 

When  plunged^  by  proper  means,  beneath  the  surface  of 
the  acids,  it  is  rapidly  oxigenated ;  soda  is  produced,  and 
the  other  educts  are  similar  to  those  generated  by  the  action 
%f  the  basis  of  potash. 

Of  oils  and  With  respect  to  the  fixed  and  volatile  oils  and  naphtha  ia 

naphtha.  their  diil'creiit  stutes,  there  is  a  perfect  coincidence  betweea 

the  elV^cts  of  the^two  new  subbtances,  except  in  the  difierence 
of  the  appearances  of  the  ha[>onaceous  compounds  formed : 
thobic  produced  by  the  oxidaiion  and  combination  of  the  ba- 
sis of  soda  being  of  a  darkirr  colour,  and  apparently  leas 
soluble. 

Of  Qxieen.  ^^^''  ^^^'*  ®*  soda,  in  its  di'j:rces  of  oxidation,  haa  pro- 

cibely  bkniilar  habits  wiih  the  husis  of  potash. 

When  it  ir>  fubcd  \»ith  dry  buila,  in  certain  quantities, 
there  i«  a  dlvi^iou  of  oxi^en  between  tlie  alkali  and  the  base; 
and  li  deep  brown  fluid  If  producred,  which  becomes  a  dark 
gray  solid  on  coulin«:c,  and  which  attracts  oxigen  from  tha 
air,  or  which  di'«*ompose«  viator,  and  becomes  soda. 

'Vhv.  bMiue  iMjJy  is  oiUmi   formed  in  the  analytical  pro^ 
cesses  of  de(*om;»ositioii,  mid  it  is  generated  when  the  ba»s 
of  soda  is  fiise.l  in  tubos  of  the  purest  plate  glass. 
Of  inBunnuf      There  is  acnrccly  any  difference  in  the  visible  phenomena 

blw.  •  of 
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of  the  ngeoeles  of  the  baiis  of  Mida^  ond,  thut  ^f  |>ot«flh»  oti 
Aulphur,  pho4phoru9i  and  ihe  metaU. 

.  It  combint'6  ivith  iulphur  in  doie  veieels  tilled  urith  tUe  Of  sulphur. 
vapour  of  napiitha  wtiii  gretit  vividiiesfl,  «%'ith  tight,  hetitt  aja4 
c»t\^D  with  exploilon  from  the  vnporif  ation  of  a  portion  of  sol- 
phur,  and  the  diet^qga^emeiit  of  sulphuretted  bidrogeti  ig»$. 
The  »ut|ihurctted  basitof  loda  ie  of  a  dc^p  grsiy  colour. 

The  phosphurct  has  the  appeamuce  of  ie^id,  oad  fonip  Of  phosph»i 
phoflphntc  of  iioda  by  exposure  to  air,  or  by  carobottioife    •  ™*' 

The  busis  of  soda  in  the  quantity  of  Vv  renders  mercofy  Of  mercuff* 
a  fixtfd  solid  of  tlie  colour  of  sUver^  and  the  combiaaliua  is 
attended  with  a  considerable  degree  of  beat. 

It  mak^'s  an  alloy  with  tin,  without  changjttjf  its  coloof*  Of  iin» 
0nd  it  acts  upon    leud  and   gold  when  heatetl,     1  have  uot  lead,  and  gold* 
examined  lU  hnbitudes  with  any   other  metals ;  btit  io  4|b 
ptate  of  alloy  it  is  soon  converted  into  soda  by  exposure  to 
^ir*  or  by  the  action  of  water,  which  it  dcoompoees  with  tfae 
evolution  of  hitlrogen. 

The  amul^m  of  mercury  and  the  ba^s  of  soda  secciss  to  Its  i 
form  triple  compounds  with  o«hi?r  mciak.    I  have  trwtd  iroci  ^^^^  '**^*^' 
and  platina,  which  I  am  inclined  to  beliere  rcoiaMi  in  coo^ 
binaiion  with  the  ra<?rcary,  when  it  h  deprired  of  tbe  new 
aub^tatice  by  exposure  to  air. 

The  amalgam  oi'  the  basis  of  soda  and  mercury  lik<>wi«e  a^^d  with  ltd* 
combmea  with  sulphur,  and  fomi  •  triple  coiii|K»ifeyd  af  a  ^^^'' 
dark  gray  colour. 

VI#  On  the  Proportions  of  the  yecultar  Basts  and  Oxigen  m 
Potash  cvd  Soda. 


The  iticility  of  cndytistion  of  the  ba»e<  of  the  alkalaa,  proporttoia  of 
«md  the  readtu;esa  with  wbtch  they  decomtio^ed  water,  #l$troci  ^"^^  ^^*^  ^^ 
means  fully   adequate   for  detfiuiiuiu^  the  pffofiortiocia  of  ^''^'^^^^    '^ 
ilueir  ponderttble  constituent  parts. 

1  dhuU  mention  the  ^ene^fll  methods  of  the  eTtpennienl^ 
4Uid  the  results  obtained  by  the  different  a»riea,  which  np- 
proach  as  near  to  each  other  as  can  be  expected  in  operar 
^ons  performed  on  Fuch  small  quantities  of  Tnaterials. 

For  the  process  in  oxigen  ^s  I  employed  glass  tubes  Prucw*  to  dc- 
I  ^ontaini^g  small  trays  made  of  thin  leaves  of  silver*  or  other  **^"'^***^  ihe^c 
noble  metals,  on  which  the  siib^Usnoe  to  be  biirtt|»  aiter 
4  bcmg 
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beiiif^  accurately  wfcii^hed  or  comparcii  wiih  a  globule  ef 
mercury  ei{ii«il  in  ftize*,  ua>  pl.ued  :  t^r  luue  vka.N  ••mali  at 
onf  end,  curved,  and  b'ou^hi  to  a  tine  ^  nint,  hut  tatiered 
to  remain  open;  a«id  the  oilier  e:.d  %ia.«  tilted  to  a  tube 
comnnunicutHr^  w'itb'u  ^usumeter,  t  (hii  nii.ch  th«^  oxi^n 
ga^  was  intrc>du<'ed,  for  i.eilher  iiater  nor  mercury  could 
be  used  for  filling  the  appara  U8.  The  o\i^eu  pte  was  car- 
ried through  the  tube,  till  it  w;u  found  that  the  v  iiole  of 
the  common  air  was  expelled.  The  decree  of  iu  puritf 
was  ascertained  bv  suOeriaj^  m  sroali  quantity  to  pass  into 
the  mercurial  apparatus.  TI.e  lo>«er  Oiitire  VrSh  then  hei^ 
Vietically  sealed  by  a  t^pirit  lanjp.  and  the  np)»erpart  dmwn 
out  and  finully  closed,  when  tiie  a|>ertii>e  was  so  small,  as 
to  render  the  temperature  employed  incapable  of  mat»- 
terially  influencing  the  \o1nme  of  the  iras;  and  whe.i  tbe 
whole  arrangement  was  made,  the  roinbination  was  eii«*cted 
by  applying  heat  to  the  glass  in  contact  ^ith  the  metallic 
tray. 
OkfRcaltiM^  In  performing  these  experiments  many  diflliculties  occur- 

red.' MThen  the  flame  of  the  lamp  was  immediately  brought 
to  play  upon  the  gla^s,  the  rombu&tion  vsa>c  \ery  vivid,  so 
as  sometimes  to  break  thetnl)e;  and  the  alkali  {generated 
partly  rose  iu  white  fumes,  which  were  deposited  upon  the 
glass. 

When  the  temperature  was  slowly  rai^rd,  the  bases  of  the 
alkalis  acted  upon  the  metallic  tray  and  formc»d  alloys,  aiid 
in  thia  slate  it  wa<  very  diflifuh  to  coinbiije  thtni  uilh  their 
lull  proj>o  lion  of  oxisren ;"  flass  alone  could  not  be  em- 
ployed on  account  of  its  decompaction  by  the  olkalme  * 
bases;  and  porcelain  is  so  imd  a  conductor  of  heat,  that  it 
was  not  possible  to  rai«e  it  to  the  point  required  for  the  pro^ 
cess,  without  f^oftenioi(  the  (rIa->K. 

In  all  cases  the  glo'».iles  of  the  alkaline  bases  were  care* 
fully  freed  from  i.apl.tha  before  Ihey  were  introduced  ;  of 
course  a  sli^hl  cru$t  of  alkali  was  formed  before  the  com* 

•  When  the  gi  bnles  wire  verj  %m'.\U  the  compar-o-i  wih  mercury, 
which  mav  b«  qi  iclcly  i  aili*  b}  means  of  a  n  i  ri»'>  ett^r,  wj-  ge  crjlly 
amployed  a^  the  nie;i!i:  of  a  cert.ti:iin|  t)ic  weight  :  fur  iu  ihi-i  c  t^c  rho 
f lobulu  coiiid  be  immt:d)ateiy  introduced  inio  the  in^Cj  sad  tbe  'wc  ^h\ 
ot  o^crcury  iisctf»uui«id  stkiiure. 

I>usti90, 
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bastion*  but  this  could  not  nint€»ruil!y  affect  the  result;  and 
when  such  a  precautioti  w;ls  nut  usedt  an  explosion  g^cnernUy 
took  pUce  from  the  vaporlxution  and  decompositioa  of  the 
film  of  naphtha  Burfoundini^the  globule. 

After  the  combustion ♦  the  ubiioqjtion  of  gas  waa  ascer- 
tained, by  openini^  the  lower  point  of  the  tube  under  vvuter 
or  tnercury.  In  some  cases  the  purity  of  the  residu^  air 
wa6  ascerUiucd.  in  others  the  alkali  formed  in  the  tray  was 
weii^hed. 

From  ('ereral  e^tperinaents  on  the  synthesis  of  potash  by  Two  syntheti- 

combustion,  I  shall  select  two,  which,  were  made  with  every  ??,A^^T    . 
'       _  *   inent*  on  pot* 

possible  attention  to  accnracy,   and  under  favourable  cii>*  a«h  tdcctecL 
cutnstancet^,  Wtr  a  mean  result. 

In  the  fifiit  experiment  O'l^of  a  grain  of  the  basis  were  em*  1st  expeti- 
ployed.  The  combustion  was  made  tifion  platina,  and  was  "^^"*' 
rapid  and  complete ;  and  tlie  basis  appeared  to  be  perfectly 
saturated,  as  no  disengagement  of  hidrogen  took  place* 
when  the  platina  tmy  was  thrown  into  water.  The  oxigen 
ga»  absorbed  equalled  in  volume  I90  grain  measures  of 
quicksilver  J  barometer  being  at  !29'6  inches,  thermometer 
dl''  Fahrenheit;  and  this  reduced  to  a  temperature  of  60* 
Fahrenheit^  and  under  a  pressure  equal  to  that  indicated 
by  30  iiiches*,  would  become  1 8C'67  measures,  the  weight 
of  which  would  be  about  -0184  grain  troyf ;  but  -DIM  : 
11084  : :  13*^  :  100;  and  according  to  this  estimation  lOQ 
parts  of  potash  will  consist  of  86*7  basis,  and  Id*J  oxigen 
nearly. 

In  tlie  rtecoud  experiment  -07   grains  of  the  basis  ab*  Sdexperiintnt, 
forbed  at  temperature  63'*  of  Fahrenheit,  and  under  pres- 
sure equal  to  30*1  barometer  inches,  a  quantity  of  oxigen 

*  In  the  correction  for  temp«riture,  tbe  esiim^tioiis  of  Dahoa  snd 
pay  Lus^ac  are  taken,  which  cai^Q  passes  expand  abo^t  4I0  of  the  pri- 
mitive volume  for  every  degre«  of  Fahrenheit, 

i  From  experiments  that  I  made  In  1799,  on  the  •pecilic  ^ntUy  oC 
oxigen  ga$,  it  would  appear^  that  iti  weight  is  10  that  ot  water  »  1  to 
74B,  and  to  that  of  quickf^iUer  as  1  to  I0li2  Rfwcireh^  CAen.and  PhU, 
p»  9:  and  with  this  e>timati<:in,  th4t  dedncih!c  f»um  the  Ute  accurate  r©- 
'  searches  of  Messrs.  Allen  and  Pepys  on  the  Combtntion  of  the  Diamond 
almost  precbdy  a greQ.<|    FhihXraiU*  1^07;  pafeS7d  }  9r  pur  Journal^ 

equal 
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•qval  in  volume  to  121  t^rain  mcasurei  of  mercury,  and  th« 
fro|>er  correction >  beio{(  luade  ui»  io  the  former  ciue,  this 
gut  would  weigh  *01 189  of  a  i^rain. 
9fnn86  lba«      But   'O?  +  '01 189  =  "OolBy  :  0?  : :  100  :  85-48  nearly, 
to  lJ-9oxigcn.  j^  ^^  ^^  pota^h  will  coii^iia  o.  85*5  of  basiib  and  14'5  of 
oxigen  nearly.     And  the  mean  of  the  two  experimeuts  will 
be  86*1  of  basu  to  13*9  of  oxr^n  for  100  partis 
Xxperlmeat         ht  the  mont  accurate  experimeut  that  1  made  on  the  com* 
with  soda         bust'on  of  the  busis  of  soda  *08  parts  of  the  basis  absorbed 
%  quantity  of  oxigeo  equal  to  206  grain  measures  of  mer- 
cury; the  thermometer  beiD^  at  56^  Fahrenheit  and  tha 
bafometer  at  39*4;  and  this  quantity,  the  correctioDS  being 
made  as  before  for  the  mean  temperature  aud  pressure, 
equals  alx>nt  -09  j>fains  of  oxi^^en. 
80  bate  to  30        Aud  aa  -08  +  '02  =  "10  :  '08,  : :  100  :  60,  100  parta  of 
oxigen.  «oda,  accord iug  to  this  estimation,  will  cott»ist  of  80  boaia  to 

90  of  oxigen. 

Increase  of  In  all  casoa  of  slow  combustiou,  in  which  the  alkalis 

Ifmwe'oxu*  ^"^  «^  CHTT\%d  out  of  the  tray,  I  found  a  coiibiderable  in* 

gen  crease  of  wei)«ht;  but  as  it  was  impossible  to  weij^h  them 

except  in  the  atmosphere,  the  moisture  attracted  rendered 

but  lets  to  be  tbo  results  dmibtfnl ;  and  the  propjrtions  fro  n  the  wei^t 

depended  on.   ^  ^y^  o^ij^en  absorbed  are  more  to  be  det tended  on.     Id 

the  expert  me  lita  in  which  the  processes  of  weii^hing  were 

noBt  speedily  performed,  and  in  which  no  alkali  adhered 

ia  the  Ui^,  the  baxis  of  potash  trained  nearly  d  parta  for 

10,  and  tliat  of  soria  between  3  and  4  parts. 

Pse— yiMUlaa      The  results  of  the  decompositioit  of  water  by  the  bases  of 

of  water  by  the  ^^^^  alkalis  were  much  more  readily  and  perfectly  obtaioed 

than  tkobe  of  their  couibustion. 
Amalgam  of  To  (!ieck  the  ra|  idity  of  the  process,  and,  in  the  case  of 
(TO^'lo*  JdT^"^*  potash,  to  prerent  any  of  the  basis  from  being  dissolved,  I 
employed  the  am  gams  with  merciiry.  I  used  a  known 
weight  of  the  baset*,  and  made  the  amalgams'  under  naph- 
tha, using  about  two  parts  of  mercury  in  volume  to  one  of 
basis. 

In  t)i"  first  instances  I  placed  tlie  amalgams  undi^r  tubes 
$Ued  witb  napjjtha,  uud  in  e  ted  i»  glasses  of  uaphtlia,  and 
slowly  admiUcd  water  to  the  auialgaoi  at  the  bottom  of  tlie 
glass;  but  this  precautlo.i  1  suon  found  ..nneceMary, lur  tbc 

action 
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action  of  the  water  wa^  oat  k^  inte{i»«»  but  that  the  hklfo* 
^eo  ^119  could  be  wholly  collected. 

1  thatl  give  ail  fM;couiil  of  the  nio«t  aoncunate  experiioent* 
mode  on  the  decompobitioa  of  water  by  the  bMet  of  potvah 
luid  dodd. 

In  an  experiment  on  the  ba9i«  of  pota»b  cortducted  with  Ejcporimsat 
avery  atteutiou  tijit  1  Could  tjuy'to  the  nituiiLiii!  of  the  ope« 
ratbou«,  bidrogifii  gna,  et^aai  m  vuluiuc  to  '4^  ^itiiut  of 
mercury,  wa^  di^en^agt^d  by  Ui«  aiciion  oi  *0d  ul  a  graiu  of 
the  ba«i»  of  potashf  which  had  been  auia.lgumaled  with  kboui 
3  l^nduii  of  luefcury.  1  hif  thtrutoaieter  at  the  aud  of  tha 
process  iiidicttttd  a  teroper^iurc  of  6b*  FaiiiAMihoit»  aad 
the  baiu meter  ik^i  aimo^phenc  pret^ure  e 411^1  to  ^9'$ 
iticbe«, 

Now  this  quantity  of  hidrogen^  woald  require  for  itt 
combustion  a  loluine  of  ovigeo  gaa  about  equal  to  that  oo« 
cttpied  by  154*9  grains  of  mercury ,  which  j^ven  the  weight 
of  oxigen  rifijulred  to  .-atarate  the  -09  of  b  grain  of  the  basta 
of  potash  at  the  mean  temperature  and  pmntre  aaarif  t^ldl 
of  a  grains.  And  *08  +  'OI^l  ^  0951  :  *0d  : :  100  :  84*1 
nearly. 

Anc\  according  to  these  ttidrcatlons  100  parti  of  potash  n4ire8ilni9l 
consist  of  about  B4  basis  and  iG  oxij^en.  '  '"      ^'^S*** 

In  an  experiaicnt  on  the  det*Ofnpo&ition  of  water  by  the  Fxperiroent 
basts  of  soda,  the  mercury  in  the  bammeter  standing  **  Todal^**' 
30*4  incheti,  and  in  the  thermometer  at  5^"*  Fahrenheit,  the 
volume  of  hidro^ii  ^as  evolvt  <)  bv  the  action  of  *054   of  m 
gr  *in  of  bn»\i^  equalled  that  of  3^Ufn*ain9  of  qniclcMlirer.  Now 
this  at  tbe  MMm  ttflnpfratnrc  and  pre^nre  woald  Tr<fuire 
for  its  cofiimito  into  ffaffr,  Hlf  72  ot  oxigen,  and  *il54  4- 
"OlT'l  =:  -^19  ;  *<I54  : :  1M  :  T6  nearly ;  and  atcordinic  to 
these  indications  100  parts  of  soda  consist  of  ntartf  76  ba^  ^*'*^  "^  ^'"^ 
sis»  and  24  oxigen. 

In  fuiotber  fx  per  anient  mode  with  yctj  great  fare,  *052  Anoth«f  exp^ 
of  the  ba^^is  of  siwhi  were  nsed  ;  the  merctify  in  the  baro-  ^"^^' 
meter  was  at  ^9  9  inches,  and  ihnt  in  the  theruitkrneti'r  al 
58'  Falirenhcit.    The  volume  of  hidro^Mi  evolved  was  eqind 
to  that  of  3(hS  grains  of  mercury;  which  wuiUd  dcnand  for 


fifelir. 
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its  s&turmtion  b}*  mcnbastion  at  the  meftu  temperaftire  md 
f«Tp  77  b9«*     presbun*  '0154.9  of  a  craiu  of  oxigen ;  and  100  pwrts  of  sodi», 
ox'gcn.   m-pordinjif  to  this  proportion,  would  consist  nearly  of  77  ba- 
sis, and  23  oxitceri. 
Several  other        Xh^*  cxpi'ri incuts,  wliicli  have  been    iust  detailtfd,    are 
those  in  which  the  lurifest  finnntitips  of  materials  were  eni- 


plojed ;  1  have  compared  (hfir  results,  however,  with  the 

res  alts  of  several  others,  in  which  the  decomposition  of  war 

ter  was  performed  with  great  care,  but  in  which  the  pnv 

From  a  com-   >iortion  of  the  bases  was  still  more  minute:   the  largest 
pamon  uf  uie  ^  .         ^       .         .     ,.  ,  ,       ,  .         .  % 

whole  quantity  of  oxi|;en  indicated  by  these  cspcnments  was,  for 

6bMeto  lox-p^tjjj,},  ,7    and  for  soda  26  parts  in  100,  and  the  smallest 
igen  for  poush '^  '  ,  •  ,.    .  .         •  •        -n 

aiid7ba'^e:o2  13»  &od  19;  and  comparing  all  the  estimations,  it  will  pro- 

oxiiien  for  soda  bublv  be  a  ;«)od  approximation  to  the  truth,  to  consider 

probably  near  *,  **  ,     I     ,  ^  .      •  •         /•       • 

the  iruih.        potash  as  composed  of  about  o  parts  basis  and  1  oi  oxigen ; 

and  feodo,  as  consisting  of  7  basis  and  2  oxigen. 
(To  be  ccmcluded  in  our  next  J 


XT. 
Remarks  oh  Iron  Spar:  by  Mr.  Bergman ^•. 

R.  Uaiiy,  having  been  informed  in  a  letter  fronn  Mr. 

found  no  p«r-  Ilassenfratz,  that  Mr.  Bertliipr,  in  his  analysis  of  iron  spar-, 

repnbi..'  por-     had  found  merely  inperceptible  traces  of  the  presence  of 

i-onspJ."**^*"  i*'"^'  sent  to  the  laboratory  of  investigation   belonging  to 

the  Museum  two  pieces  of  this  pre,  oue  of  which  was  black, 

the  other  white,  both  regularly  crystallized  and  free  from 

any  gangue»  tiiat  they  might  be  examined  ibr  the  existence 

of  lime.     The  following  are  the  results  of  this  preliminary. 

txaminatign. 

Black  iron  spar. 

Iron,  at  a  minintum 62 

Cuvlionic  acid  united  with  the  iron- •    l6*9  , 

S^Twack  Carbonate  of  hme 5 

iron  spar,  ac-  'W'ater  of  Crystallization I C-1 

cording  to  the  ■    • 

aoihoi:  100 

*  Journal  des  Miacs,  No.  III>  p.  241. 
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Jflfite  fTcm  ^pur. 

Iron,  at  n  mihitntstn 95  ^^^^ *^***« 

Cdt'tf^Miii*  n<*id  ui.ii«hI  with  theiro.i  **     (i-S  irotKpar* 

Curl>oiniieot  lime •** »  4^ 

\y'iJ,U*r  <if  cry^iviilizatioii  •••• ••J7'3  .i| 

Pj'rilcti .  •  •  '  • 3 

100 

After  ttie  publication  of  Mr.  Drappier  on  the  «.iint;  soh-  ^^*  Dfmpptei^ 
5cet,  iwhose  results  were  »o  fUffereul  from  mine,  I  examiard  ic,e„|^  '  • 
'anew  tlie  proffucU,  which  I  harl  carefully  pntrrved:  «t\d  ^^^  ^^^  ^^ 
Bcrordia^ly  I  treiited  thp  48  jvant  of  carbrvntile  of  lime,  bt^iit.^- .i  Iuim 
found  in  the  vhile  iron  »|nir,  with  weak  sulphuric  acid,  A  <****"^'=<*' 
tery  brisk  cfl'ervt'scence  took  plttce,  nnd  u  very  bulky  lOS]^ 
tDH  wutt  lornied,  vvhith  had  ull  the  charaitcfs  of  salpUiite  of 
lime,  Thii  luaUer,  hatnnj^  bet- n  henteii  wiih  the  u^uiil  pf«*- 
i-atUionH  to  ex^nl  the  moisture,  wa^  bti^htly  calciiieii  lo  drive  7^titffonci 
off  the  ext^i*  o*  aiifi ;  diluted  with  a  fery  i^maU  quaultty  i^** 
of  Wilier;  uikI  (ilter^d.  The  hcjiiai*  h^d  a  bilUr  ta^te  feim** 
liir  to  that  of  Milpt.^e  of  iiijigiK&ia,  but  uli^hily  uutwUie* 
The  re»idauou  leparuted  irom  the  tkllefi  aud  caAviucdf  was 
perirttly  wImIc  u  d  iiiatptd.  It  weighed  37  parts.  If  we 
admit  32  parts  of  lime  ih  100  of  crystallizetUulphute,  ihure 
will  Ue  ^^  ia  the  57  calcini^ :  and  if  there  ba  44  part^  of 
4^arboijic  atid  %a  100  of  turl>o  late.  there  must  huve  be«i 
OQly  41  per  cput  of  curbauafe  of  lime,  ius'eud  of  4d  per 
cent  mrtitiom  d  ubove. 

Tlie  hquor  mciilloned  abo^e  wm  left  to  evaporate  slowly 
in  the  open  air.  After  a  few  days  the  w  hole  wu5,  cT>'»l«Iliied 
ihto  a  white  ^alt^  thnt  nvtighed  ^6  parts.  The  •^^utimi  of 
this  sjIi  if!  water  was  very  bitter,  aod  >iiU  retaitied  its  rnel^il- 
Tie  laate.  On  cau^ie  pota^^h  beioi^  added,  a  bulky  white 
precipitate  wa§  f«irmed,  which  had  the  appearunce  of  mii^ 
nesm.  VMu-n  sfpur;«ted,  dried,  and  calcined,  it  waa  of  a  ^^^  of^hoaaia 
lighkvi«*1et  colauf,  owiu^  lo  liie  preaeuce  of  OTcide  of  tnao-  ^  magTifiu^ 
^neS,  aod  wei^hetl  5  parts.  These  he'tn^  added  to  the  41 
of  t^rboiirtfi'  of  lime  ^ive  bat  2  of  In^is,  which  may  be  a^ 
crihed  to  curtjouic  arid  belong! n (5  to  th^  inaicue»ia.  Thus 
ve  innar  admit  7  prr  ceut  of  earbouate  of  inajjnejiia,  the 
qu  tnt^ty  of  rnaui^arieife  beint^  but  ver\'  i»inall« 

The  Hh^tlia  coloured  with  miiagaoeae  wu  treated  with  ^•^^  ^  ^^^^ 

radical 
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IMrtionofmam  radical  rinp^r  a  little  diluted*  and  the  wliolewsadinolTcda 
giwese.  except  6om«*  trace*,  of  black  oxide  of  maDganese.     The  so- 

lution was  s1it(lit!y  coloured.     On  beating  it»  it  became  co- 
lourless; and  though  the  precipitate  was  a  little  increased 
by  this  ebullition,  it  could  not  be  weighed  on  acxoant  of 
the  siijalliietts  of  its  quantity. 
The  mipposed       As  the  iron  niii^ht  contain  maiiganese,  it  waa  calcined  with 
uhicd*4*ari"'  cftuslic  polash,  which  thus  acfpiirc d  a  ver}'  deep  ^reeo  co- 
<if  mai%ftnesc.  lour.     The  culci nation  with  potash  wa.*;  repeated,  till  the  in*- 
tensity  of  the  colour  was  so  far  diminished,  a<  to  render  it 
almost  certain,  that  ih*:  whole  of  the  nian^^unehe  wus  separ- 
ated.    The  alkali iiC  liquor  hein^  saturated  by  an   acid,  the 
^laDgaDe^e  was  precipitated  by  ammonia.     It  ^vfcii>hed  4 
parts.     The  true  results  therefore  of  the  analysis  of  white 
iron  spar  are 

^•alcompa-  Iron... 20* 

a«nt  paxitof  MaoKunete 4-5 

white  iron  6i>ar.  Carbonic  uri<l  united  uilh  the  iron-  •  (i'S 

Cabo.i  -te  of  lime 41 

C»rhoiiiite  of  map^eMa 7 

Loss  nml  v.'jii'^r  of  crystallization*  •  •  •  17*^ 

Pyrites 3 

100 
Examinntion  of  the  products  of  analysis  of  black  inm  spar^ 

?mcc<1irgtnar      The  five  parts  of  carbonate  of  lime  mentioned  above,  be- 

ly>i*ot  black   jjj^  treated  in  the  same  manner,  were  found  to  contain 

irvn  spar  cxa-        *  .  /»      ,  .   % 

iHMKd.  merely  an  atom  of  lime,  the  quantity  of  which  was  too 

small  to  be  estimated.     They  consisted  almost  wholly  of 

magnesia,  with  a  little  manganese.    The  iron  too  contained 

a  perceptible  quantity  of  manganese,  which  could  not  be 

separated  from  it  completely  but  by  Vepeated  calcination 

with  caustic  potash. 

I'he  followiujj;  alterations  therefore  muat  be  made  in  th^ 

results  of  the  analysis  of  the  black  iron  spar. 

Its  real  compo-  Oxide  of  ii'on  and  of  man^^anese*  •  •  •  64 

neniputu  ( Carbonic  acid  united  with  the  2  metals  l6*9 

Carboiiate  of  magnesia 3 

Loss  and  water  of  crystallization*  •  •  •  l(j*l 

■     ■     *^ 
100 
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XII. 
Anafym  of  a  Urinary  Calcuhi:  bifProftssorWvKZEA^* 

JC  OR  the  btone  1  havie  no«r  annly^^d  I  am  indebted  io 
Mr.  Michaelis*  wba  extruct<?d  tt  fr^m  a  patleat  by  the  Qpe« 
ratioiu 

It  was  nearly  oval,  but  a  little  flatteued  :  brown  exterioN 
Ijr,  and  of  a  yellowiah  white  within.  It  weigbtfd  escactly 
$70  grains  Germun  weight  [834  gri,  B^^i^-]*  1^9  specific 
gravity  was  l'57i«  Its  turfvce  was  irreguUri  and  a  Jitt[e 
rough.  It  was  of  the  conttatence  of  hard  chiilk»  was  with- 
out a  nucleus,  find  composed  of  layers. 

1.  1  Tuaierated  SOJ  grains  of  this  roacretiotit  previouftTf 
jiowdert'df  in  distilled  w;iter  at  the  temperature  of  IS*  K. 
[59"  F\]  for  two  daya.  Having  Hltered  the  liquor,  it  wan 
without  coloiir;  and  neither  aftbrded  any  precipitate^  nor 
was  perceptibly  changed^  by  nitrate  of  aaert*ur>>  nitrate  of 
silver,  muriate  of  barytes,  barytes-wateT^  titne^wotert  ojcalic 
acid,  potash*  or  ammonia.  It  is  evident  therefore*  that  tha 
distilled  water  had  tuken  up  none  of  the  constituent  parts  of 
this  urinary  concretion. 

The  powder  when  dried  weij^hed  as  much  as  at  first. 

3.  This  powder  I  lel\  fur  two  days  in  muriatic  acid  of  the 
specitic  gravity  of  1*131,  at  a  temperature  of  la*  H.  [65*75* 
F.],  and  then  added  to  it  distilled  water.  After  filtering,  I 
dried  the  residuum  thoroughly,  which  then  weighed  a4S 
grains*  antl  was  of  a  reddisli  brown  c<)lour. 

3,  The  filtered  liquor,  precipitated  by  Htne-water,  af- 
forded a  powder,  which  vvhen  ctiUected  and  examined  was 
found  to  be  phosphate  of  lime.     It  weighed  52  grutns, 

4*  The  948  grains  that  retnuined  from  the  second  t*icperJ- 
nietit  were  put  into  a  solution  of  potash  a  little  dilutefl,  and 
left  in  it  for  two  days  ot  a  temperature  of  19*  R.  [72*5*  F.]. 
I  then  filtered  off  the  liquor,  from  which  acetone  acid  threw 
down  a  precipitate  weighing  ^230  grains.  This,  carefully 
examined,  consisted  of  ^i6  grains  of  unc  acid,  ecaily  d>9* 
tingui»hable  by  its  properties  and  characteriitjca,  and  about 
4  graiog  of  animal  matter. 

*AanaleideChimle|  vol  LX,  p.  SIO. 
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Un'li«o?Tf4  5,  XVhn^  remained  on  the  filter  werjheil  1«  jrain«.     Thit 

mji.iiial  nuitier  .,  ,.  ,  .,  ...         w-  i- 

buriied  ^  noaft^n  to  nr!»»rt'=«!ren<'e  in  a  piIvit  'Tiic;n!e.      Diir  ng^  tn:« 

prrceMjj  a  very  di-ii^  eKihle  fetid  Ritiell  was  emittt-d,    n-sero- 
IthQgrzaa     blii)^  ^hut  of  horn  or  huir  burning.    The  rebiduum  \iei^hed 
•carrel y  3  (grains. 

■    6.  The'»e  3  ^rra'uis  were  not  •oluhl'^  in  tulphurir,  nitric,  or 
nur'mtic  acid,  even  when  heated  with  them  in  6ucce»»iou  ta 
ebnllit  on. 
whidi  were  ii-      7.  f  then  mited  them  with  foor  times  their  weight  of  pot- 
ash, and  mehfd  theyini\ture  in  a  siiitaMe  heat.     The  whole 
dissolved  in  water,  and  I  precipitated  pure  bilex  by  uddin^ 
an  acid  in  excent. 
TViU  a  nreoc-      1  hi»  earth  wa^  fonnd  but  twice  by  Meisrs.  Fourcroj  and 
cartciice^         Vanqoeliu  in  urinary  calculi,  thoujjh  they  analysed  a  very 
^'e.it  nn>iil>er;  which  induced  me  to  repeat  my  operation 
FomidaK'in     with  the  570  u:"Hins  1  had  rese  ved.    Aa  i  u;$iiin  fouud  ailex* 
Zble^anTlylu!     ^^^^  ^^  ^  himilar  proportiou,  in  these,  I  felt  Ujssuredy  that 
there  had  heen  no  mit^take  in  niy  analybis. 

From  these  ex  peri  m  cuts  it  follows,  thitt  100  parts  of  this 
calculus  contained 

Uric  arid    •••• 75*33 

Pho>pnat('  of  lime    *^*  17*35 

Arjiiiial.niatter Q'32 

Silt' X 1 

100. 


SCIENTIFIC  NEWS. 

JVernerian  Satural  History  Society, 

Slt[^!l  m.to-  -^  ^  *^^  ^'*^*  meeting  of  the  Wernrrian  Natural   History 

ly  bocicty.       Society   (July    iG),  tlie   Presidi'iit   laid  before  the  Society 

thrre  mminusii.^atio'is  from  Col.  George  Monta<;n(s  F.  L.  S., 

of  Kuoule  li{)U>e,   l>evou.     I'wo  of  these  com municaiiona 

were  rra'l  at  this  iii«  otinqr.     The  first  part  of  the  tirst  com- 

nuniiciilioLi  contained  an  interestini^  view  of  the  natural 

Ganiier.  hahits  ami  mon*  ^trikin^^  extermd  appearances  of  the  js^annet 

or  6<>laiid  j;oose,  pe/iranus  hassanns.     The  second  part  cod* 

tained   nn  account  of  the  iutc-rnal  structure  of  this  bird, 

^     particularly  of  the  dir.lributioii  of  its  air-cells,  wiueh  the 

ingenious  author  slrjwed  to  be  admirably  lulapted  to  its 

mode 
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mode  of  1ife»  and  continued  residence  i>n  the  water,  eren 

ih  the  most  turbatent  sea»  and  during  the  mo^t  rigorous 

aetA<iun8.     The  second  communicatino   was  the  df'scriptioii 

«Dd  •  rawing  of  a  new  genus  o^  insect ^  which  i>  i»e  ^w  Imect. 

cellular  memhrane  of  the  gannet,  and  to  which  ^-'m.    mvui- 

tague  give*  the  name  of  cel/ularia  ba.*!iant* — At  the  same 

ineet'm^,  Mr.  P,  Ncill  laid  before  the  Society  a  list  of  such 

fishes  belonging  to  the  four  LtauettA  orders,  ttpodesi  jugu-  Ftshe!$n«ar 

taret,  tboractci,  and  abdomiiiales,  as  be  had  ascertained  to  E'l^'*"'lt*^ 

be  natives  of  the  waters  in  the  neij^hbourhood  of  Edinburgh^ 

accompanied  with  vabnible  remfirk*,  and  ill  u  at  rated  by  spe-* 

elm  ens  of  some  of  the  rarer  spcciea.     Of  tbc  apor/et  he    « 

ennmenitcd  4  specie*  belonging  to  3  genera:  2  to  muneoa, 

1    unarhichas,   and    I   amnmrlytes.      Of  the  jngulartt    he 

mentioned  13  (tpeci««*  belonging  to  3  j^tiera:  1  calliony* 

mus  (the  gemmeouir  dragonet,  for,  from  e\aniin«ag  many 

apecimenst  the  atitlior  had  conclndf*d,  that  the  n'}rdid  iira»  Sordid  dn^ 

emictof  Mr*  Pennant  and  Dr,  Shaw  in  not  a  distinct   tp^.  «^S the fem^l© 

^  '^         of  111©  ggRlffl^ 

ciea,  but  merely  the  female  of  the  gemmeous  dragonet),  cm^, 
9  of  the  genu*  gatla*,  and  2  blenniu;i.  Of  the  thuracki  he 
stated  ^'2  5spefie«,  belonging  to  9  genera:  i  gobius,  2  i?ot- 
tns,  ^  zeus,  the  dorde  and  the  opah  {a  «pccin;ien  of  this  last 
iQoat  resplendent  d^b  having  been  fallen  of!'  Cramond  izi- 
the  Firth  of  Forth  9onie  yeura  ago,  and  being  still  pre- 
served in  the  museum  of  P.  Walker,  Esq.),  7  pleuronecteit 
I  sparu9,  the  toothed  gilt  head  (a  rare  tibh»  of  which  onlf 
two  specimen*  have  occurred  in  the  Frith  of  Forth),  t 
perca,  3  gautero^tcus,  with  I  trigbi*  Of  the  ahdominaltt 
be  had  a&eertaiued  14  speiica*  belonging  to  7  genera:  I 
cobitis,  4  salmo,  3  esox,  the  pike,  garpikc,  and  the  fiaory 
o\' gttndmtock  (which  last,  though  rare  in  £ag1ucid»  i»  not« 
he  stated^  uncommon  at    £i^  but  arrives  iti  the 

Frith  tt1mo:st  every  autumn  in  1  Is),  3  clupea.  Of  the 

genus  cyprinus,  of  which  no  fewer  than  ten  speciei  inhabit 
the  Tivcn*  and  pouds  ol'  England  (including  the  carp,  tcnch^ 
gudgeon,  dace,  roach,  bream,  &c,),  only  one  iniiJgmficiint 
ijpeeieaj  the  author  remarked,  i:>  found  near  Edinburgh^ 
vif»  the  coinmoij  uiiuow.  Of  the  genua  HTomber^  l\ie 
inackarel  is  got  in  the  entruoce  of  the  Frith  of  Forth.  Mr* 
Neiil  reserved  the  notice  of  the  amphiOia  nanies  of  LinottiUf 
ludiug  the  ray  tribe^  to  a  future  meeliiig. 
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*  Lightning  in  the  W.         f  Lightning  in  the  S.  £  J  Thunder. 

f:^  1  have  Ui«ly  ieen  in  the  Paper-*  several  <io<..ouuts  f>f  the  great  height  of 
the  thermometer  In  vutions  plac;  aiul  es  there  aj'- ears  much  difference  in 
the  tflni|>eracure<,  I  conceive  there  niuit  have  been  i..ore  or  lets  reflected  hcttt 
in  the  different  >i'uatious.  Thf  iberaioni<-t<;is,  fruiu  whicli  1  register^  hang  a 
few  feet  from  the  grfaind,  ug.iiiist  u  wall  that  h.x;  nearly  an  eastern  aspect,  and 
k  completely  sheltered  from  ihe  >un  bath  Mt  its  back  und  front  the  whole  daj, 
in  sueh  a  manner,  that  it  cannot  be  affected  by  its  heat,  either  direct  or  reflected. 
1  conclude  therefore,  thut  the  highest  tempfriature  here  stated  if  a  near  a|>prozi« 
■Mtioa  totiaih. 
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ARTICLE    L 

The  Bakeriun  Lecture  an  some  new  Phenomena  of  Chemi* 
cai  Changes  produced  b^  Eledricitjfi  particularly  the  De* 
campQution  of  the  fixed  Alkalis^  and  the  Exhibition  of 
the  new  Substances  which  constitute  their  Bases;  and  on 
the  general  Nature  of  Alkaline  Bodies,  B^  Huhpurt 
J)Afy,  Esq,  Sec.R.S.  M.  R,  L  A. 

(Concluded  from  Page  3U  ) 

VIL  SQtne  general  Observations  on  the  Relations  of  the 
Bases  of  Potash  and  Soda  to  other  Bodies, 

OHOULD  the  bases  of  potash  and  soda  be  called  metals  ?  Are  thc»i«  i 
The  greater  number  of  phitosophical  persons,  to  whom  tbif  ^^^fV^^ 
qucstioti  has  been  put,  bare  answered  m  the  affirmatiTe. 
They  agree  with  metals  in  opacity,    lustre^   malleability, 
conducting  powers  as  to  heat  and  electricity^  and  In  their 
qualities  of  chemical  combmatloB. 

Their  low  specific  graf  ity  does  not  appear  a  suffident-»   .   ,   , 
reason  fot  making  them  a  new  class  ;  for  among  the  metals  not  a  sufkitni 
tiiemaelfea  there  are  remarkable  diflferencef  in  tins  respect,  o**]^**^^' 
[ilatiDa  being  nearly  four  times  as  beary  as  tellurmm  *;  and 

in 

•  Telkuium  is  not  much  more  than  six  times  as  heavy  as  the 
bases  of  soda.    There  is  great  reason  to  believe,  that  bodies  of  a 

Vol.  XX-^^SuFFLEicEitT,  Y  sinnla^ 


Potuium  and 
■odium, 
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in  the  pHilosopbical  diTisioa  of  the  classed  of  bodies,  th# 
analogy  between  Ihe  greater  number  of  properties  must  zL 
ways  be  the  foiuifJation  of  arrangement* 
Hometidjitttre*  On  this  idea,  in  naming  the  bases  of  potash  and  soda,  it 
wiU  be  proper  to  adopt  the  tf^rnitiation,  which,  bj  common 
consent,  has  been  applied  fo  other  newly  discoTered  metals^ 
and  which,  though  originally  Latin,  is  now  naturalised  in 
our  language* 

Petasium  and  sodium  are  the  names,  by  which  I  bare 
▼entured  to  call  the  two  new  substances;  and  whaterer 
changes  of  theory,  with  regard  to  the  composition  of  bodies, 
may  hereafter  take  place,  these  terms  can  scarcely  express 
an  errour;  for  (hey  may  be  considered  as  implying  simply 
the  metals  prodnred  from  potash  and  soda.  I  hare  consultett 
with  many  of  th«  most  eminent  scientific  persons  in  ih'ts 
country  upon  the  methods  of  deriration,  and  the  one  I  hare 
adopted  has  bfpu  the  one  most  generally  approred.  It  is 
perhaps  more  significant  tlmn  elegant.  But  it  was  not  pos« 
sible  to  found  names  upon  specific  properties  not  common  to 
both;  and  though  a  name  for  the  bases  of  soda  might  hare 
been  borrowed  from  the  Greek,  yet  an  analogous  one  could 
not  hare  been  applied  to  that  of  potash,  for  the  ancients  do 
not  seem  to  hare  distinguished  between  the  two  alkalis. 

The  more  caution  is  necessary  in  aroidlng  any  theoretical 
expression  in  the  terms,  because  the  new  electro- chemical 
phenomena^  that  are  daily  becoming  disclosed,  seem  distinctly 
to  show,  that  the  mature  time  for  a  complete  generalizatfoti 
of  chemical  facts  is  yet  far  distant;  and  though,  in  the  ex. 
planations  of  the  various  results  of  experiments  that  hare 
been  detailed,  the  antiphlogistic  solution  of  the  phenomena 
has  been  uniformly  adopted,  yet  the  mot  ire  for  employing 
it  has  been  rather  a  $vn»e  of  its  beauty  and  precision^  tkaa 
a  conriction  of  its  permanency  and  truth. 

The  discovery  of  the  agencies  of  the  gasses  destroyed  tlie 
bypotheaia  of  StahL  The  knowledge  of  the  powers  and 
affects  of  the  ethereal  substances  may  at  a  future  time  possiblj 

litnilar  chemical  nature  fo  the  bases  of  potash  and  soda  will  be 
found  of  intennedlatt.'  spcxrific  gravities  between  them  and  the 
lightest  of  the  common  metals.  Of  this  subject  I  shall  treat  again 
in  the  text  in.  tome  of  the  fallowing  p^tges* 

act 
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^ct  a  simitar  part  with  regard  to  the  more  re&aed  aad  inge. 
tilous  hypothesis  of  Lavoisier;  but  in  the  present  state  of 
our  knowledge^  it  appeani  the  best  approximation  that  has 
been  made  to  a  perfect  logic  of  chemistry. 

WhatcTer  future  changes  may  (ake  place  in  theory,  there  Meuls not Uk#- 
seems  bo  wcTcr  erery  reason  to  believt?^  that  the  metallic  bases  ^\    ^^  ,^  ,g^ 
of  the  alkaliu,  aud  the  common  metals,  will  staod  in  the  same  **^  y**  ^^  *"P* 
VFrangement  of  substances;  and  as  yet  we  have  no  good  ^^^^^^^ 
reasons  fur  assuming  the  compound  nature  of  this  class  of 
hodies  ♦. 

The  experiments  in  which  it  is  said,  that  alkalis,  metallic  Air  ana  wttet 
oxides,  and  earths  may  be  formed  from  air  and  water  alone,  "^Id^wturt* 
In  processes  of  Tcgctation^  have  been  always  made  iu  an  in* 
conclusite  manner  f  ;  for  distilled  water,  us  X  have  endea* 

*  A  pljloglstic  chemical  theory  might  certainly  be  defended,  on  PHlygatic  tb^ 
the  ide:j,  Ihat  the  Jiielals  are  comptninds  of  certain  unknown  bases  **'^' 
with  Ihe  same  matter  as  that  exisiiug  in  hidrogcn;  and  the  metallic 
oxides,  alkalis,  and  adtJs,  cotn pounds  of  the  same  bases  with 
water; — but  in  this  thenr}^  more  un/;iiown  principles  would  be  ai- 
sumed  than  In  the  generally  received  theor)-.  It  would  be  less  ele- 
gant and  less  diettiicU  In  my  first  experiments  on  the  distillation 
Qf  the  bases  of  potash^  finding  hidrogen  generally  produced,  I  was 
led  to  comparf  the  phlogistic  hypothesis  wilii  the  new  facH,  and  I 
found  il  folly  adetjuate  to  the  exptanatioiK  More  delicate  researchcf 
ai'teruard  provetl,  that  in  the  cases  when  inflammable 
i  itppearcd^  water,  or  some  body  in  which  hldrogen  h  admit  ■ 
ted  to  exist,  was  present. 

f  The  explanation  of  Van  Helmont  of  his  fact  of  the  produc-  Van  Helmonfs 
tion  of  earth  in  the  growlhof  the  willow  was  completely  overturned  *^*P"^'"^"*- 
by  the  re^archas  of  Wcxidward.     Phil.  Trans.  Vol  XXL  page  1 93. 

The  conclusions  which  M.  Braconnot  has  very  lately  drawn  from  Bnc»ttTiot*f  ex* 
bis  ingenious  experiments,  AnnalesdeC hemic,  Fcvrier  1807,  paj»c  t*^*^"^*^**' 
187,  [^ce  our  Journal,  voL  XVIII,  p.  15.]  are  rendered  of  little 
avail  in  consequence  of  llie  circumstances  stated  In  the  text  Iji 
the  only  case  of  vegetation  in  wluch  the  free  atmosphere  was  ex- 
cluded, the  seeds  grew  in  white  sand,  which  is  stated  to  have  been 
purified  by  washing  in  muriatic  acid ;  but  such  a  process  was  in^uf- 
^cient  to  dqjrive  it  of  substances,  which  niiglit  afford  carbon,  or 
various  inllanunable  matters.  Carbonaceous  matter  exists  in  seve- 
ral stones,  which  aflbrd  a  whitish  or  gruyisb  powder;  ij-  i  when  in 
a  stone  the  quantity  of  carbonate  of  lime  is  very  small  in  proportion 
U>  tb«  other  earthy  ingrcdietiis,  it  i^  sqircfly  acUd  <ia  by  acids, 
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▼oured  to  show  •,  may  can  tain  both  saline  and  metalJtc  in 
pregnationi;  and  the  free  atmosphere  almost  ccmstantlj 
holds  in  mechanical  su<ipeQsion  solid  substances  of  TariQBS 
kinds. 

In  the  coromon  processes  of  nature,  all  the  products  of 


4acu  of  liTiflg  ij^jjjg  beings  may  be  easily  conceived  ta  be  elicited  from 


betnp  in«]r 
dkitrd  from 
known  combi* 

fiAtlOQS* 


known  combinations  of  matter.  The  compounds  of  Iron, 
of  the  alkalis,  and  earths,  with  mineral  acids,  generally 
abound  in  soils.  From  the  decomposition  of  liasaltic,  por* 
phyritic+,  and  granitic  rocks,  there  is  a  constant  supply 
of  earthy,  alkaline,  and  ferruginous  materials  to  the  sur- 
face of  the  earth «  lu  the  sap  of  all  plants,  that  hare  t>eeo 
examined,  certain  neutrosalin#  compounds,  containiag  pot- 
ash, or  soda,,  or  iron,  hare  been  found.  From  plants  tbey 
OTfinisation  may  be  supplit-d  to  animals.  And  the  chemical  tendency 
than 'd^flipQ^  **^  organization  seems  to  be  rather  to  combine  substances 
into  more  complicated  and  di?ersified  arrangements,  tbaa  to 
reduce  them  into  simple  elements. 

VI n.  On  the  Nature  of  Ammonia  and  alkaline  Bodies  fit 

general;  uiih  Observations,  on  some  Prospects  of  Disco* 

vertf  offered  b^  the  preceding  Factn. 

Composition  of     Ammonia   is  a  substance,    the  chemical  composition  of 

*ol^**t  *b«*^   which  has  always  been  considered  of  late  years  as  most  per- 

ceniiaeil.  fcctly  ascertained,  and  the  apparent  conrersion   of  it  into 

hidrogen    and   nitrogen^    in   the   e^iperiments   of  Scheele^ 

Priestley^  and  the  more  refined  and  accurate  experiments  of 

Eerthollet,  had  left  no  doubt  of  its  nature  in  the  minds  of 

tbe  most  enlightened  cheQiists. 

*  Baked  an  Lecture,   1806,  page  8, 

t  In  the  year  1804,  for  a  particular  purpose  of  geological  in- 
quiry^  I  made  an  analysis  of  the  porcelain  day  of  St.  Stevens,  in 
Cornwall,  which  results  from  the  decomposition  of  the  feldspar  of 
fine-grained  granite.  I  could  not  delect  in  it  the  smallest  quantity 
of  alkalL  In  making  some  experiments  on  specimens  of  the  un- 
ci ecom  pounded  rock  taken  from  beneath  the  surface^  there  were 
evident  indications  of  the  presence  of  a  iixed  alkalii  which  seemed 
to  be  potash.  So  that  it  is  very  probable,  tliat  the  decomposition 
depends  on  the  operation  of  water  and  tlie  carbonic  acid  of  the  at- 
mosphere on  the  alkali  forming  a  constituent  part  of  the  chrystal* 
hne  matter  of  the  feldspar^  which  may  disintegrate  from  being  d^ 
prived  of  it, 

AU 
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Alt  new  facts  mast  be  a,ccompa.nied  however  by  a  train  of  Buteonjwturtd 
analogies^  and  often  by  suspicions  with  regard  to  the  accuracy  ^f,^  **' 

of  former  coticlusions.  As  the  two  lixcd  alkalis  contain  a 
small  quantity  of  oxigcn  united  to  peculiar  bases,  may  not  # 
the  Tolatile  alkali  likewise  contain  it?  was  a  query  which 
soon  occurred  to  me  in  the  course  of  inquiry ;  and  in  perusing 
the  accounts  of  the  rarioiis  experiments  made  on  thesuUject^ 
some  of  which  I  had  carefully  repeated,  I  saw  no  reason  to 
consider  the  circumstance  as  impossible.  For  supposing 
bidrogon  and  nitrogen  to  cxtst  in  combitiation  with  oxigem 
in  low  proportion,  this  last  principle  might  easily  disappear 
in  the  analytical  t?xperimcnts  of  decomposition  by  heat  and 
electricity,  in  water  deposited  upon  thcressels  employed  or 
dissolved  in  the  gasses  produced. 

Of  the  e\iiitencc  of  oxigen  in  volatile  alkali  I  soon  latls.  Thk  preTa4, 

ficd  myself.      When  charcoal  carefully  burnt  and  freed  from 

moisture  was  ignited  by  the  Voltaic  battery  of  the  power  of 

250  of  6  and  4  inches  square,  tn  a  small  quantity  of  very 

pure  ammoniacal  gas*  :  a  great  expansion  of  the  aeriform 

malter  took  place,  and  a  white  substance  formed,  which 

collected  on  the  sides  of  the  glass  tube  employed  in  the  pro* 

cess;  and  (bis  matter,  exposed  to  the  action  of  diluted  mu* 

riadc  acid,  etferrescedi  9o  that  it  was  probably  carbonate 

of  ammonia. 

A   process  of  another  kind  offered  stiJl  more  decisive  re-  ^  mow? d«cisiire 
*  proof 

liults.     lo  this  the  two  mercurial  gazomelers  of  the  ioTea. 

tion  of  Mr.  Pepys,  described  in  No  XIV  of  the  PhiL  Trans, 

for  1807  t,  were  used  with  the  same  apparatus^  as  th^t 

*  The  apparatus  In  which  this  experiment  was  made  is  described 
in  page  2M  Jonmal  of  I  he  Royal  Inslitution,  The  gas  w*as  con* 
fined  by  mercury,  which  had  been  previously  boiled  to  expel  any 
moisture  that  ujight  adhere  lo  it.  The  ammonia  had  been  exposed 
to  the  action  of  dry  pure  potash ^  and  a  portion  of  it  equal  in  vo* 
lume  to  10980  grams  of  mrrciir^',  when  acted  on  by  distilled  water, 
left  a  residuum  et|ual  to  9  grains  of  mercury  only.  So  that  ihegati 
there  is  every  reason  to  t>elieve,  contained  no  foreign  aeriform  mat- 
ter; for  even  the  minute  residuum  may  be  accounted  for  by  lup- 
pofling  it  derived  from  air  dissolvi*tl  in  the  water. 

t  See  Jouma!^  vol.  XIX,  p.  217, 

etDplQye4 
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employ<?d  by  Mrs,  Allen  and  Pepys  for  the  combustion  of 
the  diamond^  and  these  gentleTnen  kindly  assisted  in  the  ex* 
periment. 

Very  pure  ammoniiical  gas  was  passed  orer  iron  wire 
fgnited  in  a  pktina  tube,  and  two  ciirred  glass  tubes  weroso 
arranged,  as  to  be  inserted  into  a  freezing  mtxtare;  and 
through  one  of  these  tubes  the  gas  entered  into  the  platina 
tnbc^  and  through  the  other  it  passed  from  the  platina  tube 
into  the  airholder  arranged  for  its  reception. 

The  temperature  of  the  atmosphere  was  55^  ;  and  it  was 
observed,  that  no  sensible  quantity  of  water  was  deposited 
in  the  cooled  glass  tube  transmitting  the  unaltered  ammonia, 
but  in  that  recei?ing  it  after  its  exposure  to  heat  moisture 
was  Tery  distinct,  and  tlie  gas  appeared  in  the  airholder 
densely  clouded. 

This  circamst^ncc  seems  disfinctly  to  proTc  the  formation 
of  watrr  in  this  operation  for  the  decomposition  of  ammo* 
nia ;  unless  indeed  it  be  asserted,  that  the  bidrogen  and  ni- 
trogen gasses  eYolred  hold  less  water  in  solution  or  snspeo* 
sion  than  the  ammonia  deromposed,  an  idea  strongly  op» 
posed  by  the  conclusionii  of  Mr.  Dalton*^  and  the  eTperi. 
ments  of  Messrs.  Desormcs  and  Clement  +. 

After  the  gas  had  been  passed  sev*^ral  times  through  the 
jgnif  rd  tube  from  oncgazometer  to  the  other,  the  results  were 
examined.  The  iron  wire  became  converted  superficially 
Into  oxide,  and  had  gained  in  weight  ^j^  parts  of  a  graJo, 
about  y*Q  of  a  grain  of  water  were  collected  from  the  cooled 
glass  tubes  by  means  of  filtrating  paper,  and  33'8  cubic 
incheji  of  gas  were  expanded  into  55-3  cubic  inches,  and  by 
detonation  with  oxlgcn  it  was  found,  that  the  hidrogen  gas 
in  these  was  to  the  nitrogen  as  3*2  to  1  in  rolume. 

It  will  be  useless  to  enter  into  the  more  minute  details  of 
this  experiment,  as  no  perfectly  accurate  data  for  proportions 
can  be  gained  from  them  :  for  the  whole  of  the  ammonia  was 
not  decomposed,  and  as  the  gas  had  been  prepared  by  being 
lent  from  a  heated  mixture  of  sal  ammoniac  and  qnickHme 
Into  the  airholder,  it  was  possible,  that  some  solntioa  of 

♦  ManchcTilcr  Memoirs,  Vol.  V,  Part  If,  page  BJ5,   1785. 
i  Annates  dc  Chemie,  Vol.  XUJ,  p.  125. 
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tmmonU  might  have  been  deposited,  whicb,  by  giring  out 
new  gas  during  the  operatloQ,  would  increase  the  absolute 

quantify  of  the  matf^riEl  acU'd  upon. 

In  exatnitimg  the  restilts  of  Mr.  Berthollct'J  ♦  elaborate  Benhollet**  de- 
cxpprimentfi  on  the  decomposition  of  ammonia  by  electricity^  ammo^h  br 
I  was  surpristd  to  fim\^  that  the  weight  of  tlie  hidrogen  and  electridt/, 
nitrogen  produced  rather  exceeded  than  fell  short  of  that  of  needed'*  *^' 
the  ammonia  considered  an  decomposed,  which  wai  evidently 
contradictory  to  the  idea  of  i(£  contsilning  oxigen.  This  clr« 
cumstance,  as  well  as  the  want  of  CQinrideiute  between  the 
re^ultji  and  those  of  Priestley  and  Van  iMantm  on  the  same 
sittiject^  induced  me  to  repeat  the  process  of  electrization 
of  ammoniaj  and  f  soon  found,  that  the  quan tides  of  the Quajitiiie*  of 
products   in  their  relations  to  the  apparent  quantity  of  £a«^'*«P'^'^»<=^>^ 
destroyed  were  inlluencea  by  many  ditlcrent  causes.  houicaus<». 

Ammonia  procured  over  dry  mercury  from  a  mixture  of 
dry  lime  and  muriate  of  ammonia,  I  found,  deposited  moisture 
upon  the  sides  of  the  vessel,  in  which  it  wa&  coHected^  and  ia 
passing  the  gas  into  the  tube  for  electrization,  it  was  not  easy 
to  avoid  introducing  some  of  this  moisture,  which  must  have 
been  a  saturated  solution  of  ammonia,  at  the  same  time. 

In  my  first  trials*  made  upon  gas  passed  immt»diatcly  from 
-the  vessel  in  which  It  hnd  been  rolJected  into  the  apparatus, 
1  found  the  cxparvslon  of  1  of  ammonia  Ydry  in  diflerent  in-, 
stances  from  2*8  to  2'2  measures,  but  the  proportions  of  the 
nitrogpn  and  hidrogen  apjieared  uniform,  a?  determined  by 
detonation  of  the  mbccd  gas  with  oxigen,  and  nearly  as  I 
to  3  In  volume- 

To  exclude  free  moisture  entirely,  I  carefully  prepared 
ammonia  in  amoreuriul  alrholderf  and  after  it  had  been  sonte 
hours  at  rest,  pa^ssed  a  quantity  of  it  into  tho  tube  for  decom- 
position, which  had  be*'n  fiiied  with  dry  mercury.  In  this 
case  50  parts  became  lOS  parts  by  electrization,  and  thecjp 
was  still  reason  to  suspect  sources  of  errour, 

I  had  used  iron  wires  not  perfectly  free  from  rust  for 
taking  the  spark,  and  a  black  film  from  the  mercury  appeared 
on  the  sides  of  the  tube.  It  was  probable,  that  some  ammo* 
pid  had  been  absorbed  by  the  metallic  oxides  both  upon  tlie 


*  M/mmrr$  de  tAcadtmk,    HSS,  page  324* 
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^i^OIl  and  the  mercury,  which  mifht  again  hare  been  gifts 
out  in  the  progress  of  Ihc  operation. 
I  now  used  recently  distilled  mercury^  which  did  not  IcaTe 
the  slightest  &Iid  on  the  glass  tube^  and  wires  of  platina.  The 
ammonia  had  been  erpos<:d  to  dry  caustic  potash^  and  prored 
to  be  equally  pure  with  that  mentioned  in  page  326.  60  mea. 
sures  of  it,  each  equal  to  a  grain  of  water,  were  electrized 
till  no  farther  expansion  could  be  produced,  the  gas  filled  a 
space  ei^ual'to  that  occupied  by  108  grains  of  water.     The 
thermometer  in  this  cJEperiment  was  at  56^,  and  thebarom- 
•     eterat30'l  inches.     The  wire  of  platina  transmitting  the 
spark  was  slightly  tarnished  ♦.     The  108  measures  of  gas, 
carefully  analyzed,  were  found  to  consist  of  80  raeasurci 
1  in  Tolumc  of  hidrogen^  and  28  measures  of  nitrogen, 

iMcite  ffirity      The  results  of  an  experiment  that  I  made  in  17£>9  +  gire 

•f  wnmonta.      ^^^  weight  of  100  cubic  inches  of  ammonia  as  18-18  grains 

at  the  mean  temperature  and  pressure.   I  had  rcasoni*  however 

for  suspecting,   that  this  estimation  might  be  somewhat  too 

low^  and  on  mentioning  the   circumstance  to  Messrs,  Allen 

and  Pepys,  they  kindly  undertook  the  examination   of  the 

•  Bubject,  and  Mr.  Allen  soon  fiirnished  me  with  the  following 

I  data.     '^  In  the  first  experimental  cubic  inches  of  ammonia 

t  weighed  4 '05  grains ;  in  a  second  experiment  the  same  quan. 

j  ti ty  weighed  4*06  grains,  barometer  30*65,  thermometer 

$4^  Fahrenheit.'* 
i  Now  if  the  correctness  for  temperature  and  pressure  be 

made  for  these  estimations,  and  a  mean  taken,  100  cubic 
I  inches  of  ammonia  will  weigh  18-67  grains^  barometer  being 

at  30^  and   thermometer  at  60°    Fahrenheit;    and   if  the 
I  quantity  used  in  the  experiment  of  decomposition  be  calciw 

fated  upon  as  cubic  inches^  60  will  weigh  11*9  grains.    Bui 
I  the  bidrogen  gas  eTolfed   equal  to   80  will  weigh  I'^SJ 

'  §rainS|  and  tbe  nitrogen  equal  to$8§,  E*3.     And   1-9-f 

\  8  3 

I  *  This  mcwt  probably  was  owing  to  oxidation.    When  platina  is 

I  miide  pohittve  iu  the  Voltaic  circuit  in  contact  with  solution  of  am* 

mouia,  it  is  rapidly  corroded.    This  is  an  aoalogous  instance. 
+  Researches  Chem.  and  Phil.  p.  Q2, 

X  Lavoisier's  Elemental  p.  5t>9.     A  cubical  inch  of  hidrogen  jft 
considered  as  weighing  '0230* 
5  R  ^ifcait^^'fcChem.  and  Fhil.  page  9.    Fiora  my  expenments 

100 


8'3=10*4;  and  11'^— 10-2:=1 ;  all  the  estimations  being 
made  according  to  the  standLird  temperature  and  pressure. 

So    that   iti   this    CTperiment    on    the   decomposition    of  Products  onlf 
immomaj  the  weight  of  the  gasses  evolved  is  less  by  nearly '■t''  therefor* 
y\-  than  that  of  the  ammoria  employed;  and  this  loss  can ^^ **^'**'*" 
oaly  be  ascribed  to  the  existence  of  oxigcn  iu  the  alkali* 
part  of  which   probably  combined   with  the  platiua  wires 
employed  for  electrization,  and  part  with  hidrogen. 

After  these  ideas  the  oxigen  in  ammonia  cannot  welJ  be  Ammonia  pro- 
estimated  at  less  than  7  or  S  parts  in  the  hundred:  and  i* ^orc  than  i)8 
possibly  exists  in  a  larger  proportion,  as  the  gasses  erolred 
may  contain  more  water  than  the  gas  decomposed,  which 
of  course  would  increase  their  Tolume  and  their  absolute 
weight** 

In  supposing  ammonia  a  triple  compound  of  nitrogen^  Supposing  it  a 
hidrngen^  and   oxigcn,  it  is  no  less  easy  to  give  a  rational  *"^|^/"[5e 
account  of  the  pharnomena  of  its  production  and  dccompo- phenomena 
sition,  than  in  adopting  the  generally  receired  hypothesis  ^^^5^ *^*^**^ 
of  its  composition. 

Oxigen,  hidrogen,  and  nitrogr-n  are  always  present  in 
cases  in  which  volatile  nlkati  is  formocl ;  and  it  usually  ap. 
pears  during  the  decomposition  of  bodies  in  which  oxigen 
is  loosely  altarlied^  as  in  that  of  the  compounds  of  oxigen 
and  nitrogen  dissol^'ed  in  wafer, 

At  common  temperatures  under  such  farourablc  circum-  Ammona 
stances,  the  three  elements  may  be  conceived  capable  of  ^^  °^^^*^^^jj 
combining,   and  of  remaining  in  union:   but  at  the  heat  of  compouud 
ignition  the  aj^nify  of  hidrogen  for  oxigen  prerails  over  the   ***** 
complex  attraction^    water  is   formed^    and  hidrogen   and 
nitrogen  are  cFotred ;  and  according  to  these  concIuslon9| 
ftmraonia  will  bear  the  same  relations   to  the  fixed  alkalis* 
as  the  Tcgetablc  acids  with  compound  bases  do  to  the  mineral 
ones  with  sin)  pie  bates  • 

100  cubical  inches  of  nitrogen  weigh,  at  the  standard  temperature 
and  pressure,  ^20-tJ  griiins. 

*  In  the  present  state  of  our  knowledge,  perfectly  correct  data  Quantity  of 
for  proportions  cannot  probably  be  gained  in  any  experiments  on  ^^^^^ImowT^ 
the  decomposition  of  ammonia,  as  it  seems  impossible  to  ascertain  only  by  dec 
the  absolute  quantity  of  water  in  this  gas;  for  elect rigation,  ac- «'^**"**^ 
cording  to  Dr,  Henry '^  ingenious  researches,  offers  the  only  means 
known  of  ascert^iining  the  quantity'  of  water  in  gai»scs, 
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Oxigen  then  may  be  considered  as  esitinj^  in^  and  if 
forming  an  element  in  all  the  true  alJLalts;  and  the  pria. 
ciple  of  acidity  of  the  French  nomenclature  might  oow 
likewise  be  called  the  principle  of  alkalescence* 

From  analogy  alone  it  is  reasonable  to  expect,  that  th€ 
alkaline  earths  are  compounds  of  a  siiuilar  nature  to  tlli 
fixed  alkalis,  peculiar  highly  combuslible  metallic  Imam 
united  to  oxigen.  I  hare  tried  some  experiments  u  p<M 
baryte-^  and  sfrontjtiea ;  and  they  go  far  towards  proTiitg,  tJiat 
tfai8mu»t be theca^e.  When  bar}'tc&and  strontitas,  mmst^fied 
iviih  water,  were  acted  upon  by  the  power  of  the  battifry 
of  250  of  4  and  6^  there  was  a  Tivid  achon  and  a  briUlaot 
light  at  both  points  of  communication^  and  an  inflmnmaiioft 
at  the  ncgatire  point. 

In  thciic  cases  the  wafer  mi|^ht  possibly  have  interfered. 
Other  experiments  gave  however  more  distinct  results. 

Barytes  and  strontites,  even  when  heated  to  intense 
whiteness  in  the  electrical  circuit  by  a  flame  supported  by 
oxigcn  gasj  are  nonconductors;  but  \\y  means  of  cambina« 
tion  w^ilh  a  very  smatl  quantity  of  boracic  atidj  Chcy 
become  conductors  *,  and  in  this  ca^je  inJiammable  matter^ 
which  burns  with  a  deep  red  light  in  each  instance,  is  pro* 
duced  from  them  ai  the  negative  surface*  The  high  teiii« 
perature  has  prevented  the  success  of  attempU  to  coUeot 
this  substance;  but  there  is  mych  reason  to  believe^  that  it 
is  the  bases  of  the  alkaline  earth  emphived. 

Barytcs  and  strontites  hare  the  strongest  relations  to  the 
fixed  alkalis  of  any  of  the  earthy  bodies^;  but  there  is  a 
chain  of  resemblances,  through  lime,  magnesia,  gtucina^ 
aUimina,  and  silex.  And  by  the  agencies  of  batteries  suffi- 
ciently strong^  and  by  the  application  of  proper  clrcam. 


E»r»hs  lonp  ago  ♦  The  si mlliarity  between  tlie  properties  of  earths  and  metallic 
cr>iis»dt*r€<1  ana-  ^^^j^^  was  noticed  in  the  early  periods  of  chemtstrv-  The 
iogou>ta  metal-  _,  ,    ,  ,-  .'      ^    ,. 

lie  oxides.  poisonous  nature  of  barytes,  ami  the  great  specific  gravity  of  th&f 

sub^Lince  as  well  as  of  strontite*;,  led  Lavoisier  to  the  conjectures 
that  they  uere  of  a  metallic  nature.  Thar  metals  existed  in  the 
fixed  alkalis  seems  however  never  to  have  been  suspected*  From 
their  analogy  to  ammonia,  nitrogen  and  hidrogcn  have  b^ea  supi^ 
posed  to  be  amongst  thrir  elements.  It  is  singular,  with  regard  to 
this  class  of  bodies,  that  those  mo^t  unhke  metallic  oxides  are  th« 
first  which  have  been  demonstrated  to  be  such. 
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!^(atice§,  there  is  no  imatl  reason  to  hope,  that  cren  tliese 
ri'f factory  bodies  will  yield  their  elements  to  tlie  methods 
of  analysis  by  electrical  attraction  and  repulsion. 

In  the  ek'Cfrical  circuit  wc  hare  a  regular  series  of  powers  Powers  of  dec- 
of  decomposilion,  from  an  intensity  of  action,  so  feeble  as  "^'*^"7^"'!** 
Bcarccly  to  destroy  the  v^-eakest  atBriity  existing  between  the 
parts  of  a  saline  ncniral  compouTid^    to  one  sufBcientfy 
energetic  to  separate  elements  in  the  strongest  degree  of 
union  in  bodies  undccomposahlc  under  other  circumstances. 

When  Ihe  powtm  are  feeble,  acids  and  alkalisr,  and  acids  Their  actioo, 
and  mctalHc  oxides,  merely  separate  from  each  other; 
yf]wn  they  arc  increased  to  a  certiiin  degree,  the  common 
metallic  oxides  and  the  compound  acids  are  decomposed; 
and  by  means  still  more  exalted,  the  alkalis  yield  their 
elements.  And  as  far  as  our  knowledge  of  the  composition  Oxigen  at- 
of    bodies   etfend-^,    alt   substances   attracted   by   positire!"^'*^?  ^^'^.P**^ 

-^     *  live  dectricily, 

electricity  arc  oxigen,  or  such  as  contain  oxigen  in  excess ;  combusiiWe 
and  aTl  that  are  attracted  by  netjalife  electricity  are  pare '"*^*5'^  ^'^ 
combastibles,    or  such   as  consist  cliielly  of    combustible 
tftatter. 

Tlie  idea  of  mnriitic  acid,  Unoric  acid,  and  boracic  acid 
coutdiiiing  oxigeii,  is  faighl)^  strengthened  by  these  facts*  And 
the  ^eneiiil  principle  confirms  tlie  conjecture  just  stated 
conccrniTig  the  nature  of  the  earths. 

In  the  electrization  of  boracic  acid  moistened  with  water,  B<»ra€lc  aciii. 
I  find,   that  a  dark  coloured  combustible  matter  is  evolred 
at  the  negative  surface;   but  the  researches  upon  the  alkalis 
hare  prevented  me  from  pursuing  this  fact,  which  seems 
however  to  indicate  a  decompoj*ition* 

Muriatic  acid  and  tluoric  acid  iu  their  gaseous  states  are  Mnmtie  and 
nonconductors:  and  as  there  is  every  reason  to  believe, ''"°"'^  **^^**' 
that  their  bases  have  a  stronger  attraction  for  origen  than 
water,  there  can  be  little  hope  of  decomposing  them  iu  their 
aqueous  solutions,  even  by  the  highest  powers.  In  the 
electrizartion  of  some  of  their  cambinations  there  is  how. 
ever  a  probability  of  success. 

An  immense  variety  of  objects  of  research  is  presented  New  meuh  if. 
in  the   powers  and  atilnitii^s  of  the  new  metals  produced  ^"°"*  *  ^'''S® 
from  the  alkaiiSt  r€s<-arch* 
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In  theraseWes  they  irill  undoubtedly  proTc  powerful 
agcnU  for  analysis ;  and  harin^  an  affinity  for  oxigen 
stronger  than  any  other  known  substances,  they  may 
possibly  supersede  the  application  of  electricity  to  some  of 

the  undocoTTi pounded  bodies. 

The  bases  of  potash  I  5nd  oxidates  in  carbonic  acid  and 
decomposer  it,  and  produces  charcoal  when  heated  io  con- 
tact with  carbonate  of  lime.  It  likewise  oxidates  io  mu- 
riatic acid ;  but  I  hare  had  no  opportunity  of  making  the 
experiment  with  suflicient  precision  to  ascertain  the  resntts. 

In  sciences  kindred  to  chemistry,  the  knowli^dge  of  the 
nature  of  the  alkalb,  and  the  analogies  arising  in  coa- 
sequence,  will  open  many  new  views  ;  they  may  lead  to  the 
solution  of  many  probfems  m  geology,  and  show,  that 
agents  may  have  operated  in  the  formation  of  rocks  and 
earths,  lAhich  hare  not  hitherto  been  suspected  to  exist. 

It  would  be  easy  to  pursue  the  sptculative  part  of  this 
inquiry  to  a  great  extent,  but  I  shall  refrain  from  so  oc* 
cupying  the  lime  of  the  Society,  as  the  ten  our  of  my  ob- 
ject in  this  lecture  has  not  been  to  state  hypolheseSj  but  to 
bring  forward  a  new  series  of  facts. 


II, 

On  ike  Composition  of  the  Compound  Stdphurct  from  Haei 
Bot/s^  and  nn  Account  of  its  Crystals*  Btf  Jamb 
Smitusok,  Esq,  F,  i£.  S\*,  

ul-  It  is  but  very  lately,  that  I  hare  seen  the  Philosophic©" 
Transactions  for  1804,  and  become  acquainted  with  the  twa 
papers  on  the  compound  sulphur et  of  lead,  antimooy,  and 
copper  contained  in  the  first  part  of  it  +  ;  which  circum. 
stance  has  prcTentcd  my  offering  sooner  a  few  obserTations 
on  Mr,  Hatchett's  experiments,  which  I  deem  essential 
towards  this  substance  being  rightly  considered,  and  indeed 
the  principles  of  which  extend  to  other  chemical  com. 
pounds  ;  and  also  giving  an  account  of  this  compound  sul« 


♦  Philoa.  Trans,  for  IR07,  Part  1,  p.  55. 
f  See  Joumalj  vol  IX,  p.  H. 
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f huret,  as  that  whicli  hail  been  laid  before  the  Society  b 
Tery  materially  inaccurate  and  imperfect. 

Wc  hare  no  real  knowledge  of  the  nature  of  a  com*- To  know  tht 
pound  substance,  til!  wc  are  acquainted  with  its  proximate  compound*wc 
elements  J  or  those  matters  by  the  direct  or  immediate  union  mu>t  tuid  its 
of  which  it  is  produced ;  for  these  only  are  its  true  elements.  ^I'^J^^^^J^*^ 
Thus,    though  we   know  that  Tegctable  acids   consist   of 
oxlgen^  hidrogcn,  and  carbon,  wc  arc  not  really  acquainU 
ed  with  their  composition,   J)ecausc   these   arc   not  their 
pruxiTTtate,    that  is,    are  not  their  element^;^    but  are  the 
elements  of  their  elements,  or  the  elements  of  these.     It 
is  CTident  what  would  be  our  acquaintance  with  sulphate  of 
Iron,  for  example,  did  we  only  know  that  a  crystal  of  it 
consisted  of  iron^  sulphur,  oxigen,    and  hidrogen;  or  of 
carbonate  of  lime,  if  only  that  it  was  a  compound  of  lime, 
carbon   or   diamond,    and   oxigen.      In  fact,    totally  dis* 
similar    substance!    may    have    the    same    ultimate    ele« 
ments,  and  eren  probably  in  precisely  the  same  proportions; 
nitrate  of  ammonia,  and  hydrate  of  ammonia,  or  crystal* 
of   caustic   Tolatlte  alkali*,    both    ultimately  consist    of 
oxigen,   hydrogen^  and  azote. 

It  ib  not  probable,  that  the  present  ore  is  a  direct  qua-     The  ore  pm- 
druplc  combination  of  the  three  metah  and  sulphur,  and  that  ^^ihrenS^"^ 
these,  in  their  simple  states,  are  its  immediate  component  phurets. 
parts*  it  h  much  more  credible,  that  it  i^  a  combiuation  of 
the  three  sulphurcts  of  these  metals. 

On  tlus  presumption  1  have  made  experiments  to  deter« 
mine  the  respectiirc  proportions  of  these  sulphurets  in  it. 

I  hare  fomd  10  grains  of  galena,  or  sulphuret  of  lead,  tOgrsfulphuret 
to  produce  l'i-6  grains  of  sulphate  of  lead.     Hence  tl*e^^4'^P'j^^^^** 
60^1  grains  of  sulphate  of  lead,  which  Mr.  Hatchett  obtained, 
coxrespand  to  4S*0S  grains  of  sulphuret  of  lead. 

I  have  found  10  grains  of  sulphuret  of  antimony  to  af*  lO grs "lulphtirpt 
ford  11  grains  of  precipitate  from  muriatic  acid  by  water,  **f  *"\'"^oy  ^l 
Hence  31-5  grains  of  this  precipitate  are  equal  to  ^3  64 
grains  of  sulphuret  of  antimony. 

The  want  of  sulphuret  of  copper  has  prevented  roy  de* 
termining  the  relation  between  it  and  black  oxide  of  coppery 

♦  Fourcroy,  i^if.  da  Con,  Chem,  1 1  p  Ixxxviii.  TransL  1, 100. 

but 
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multitude  of  instance!^  whirlt  I  coufd  adduce,  tn  sapport  of 
iQch  being  the  fact,  I  will  for  the  saVe  of  brertljr  conAae 
myself  to  a  few,  in  the  substances  which  have  Come  tinder 
consideration  above,  as  they  will  likewbe  gite  the  gronndSy 
on  which  iome  of  the  proportions  in  the  tabic  hare  been 
assigned}  and  e?ery  chvmi^it^  by  a  carefnl  repctttioa  of  tho 
experiments^  may  easily  determine  for  himself  to  what  at- 
tention the  present  theory  is  entitJed* 


tottiicfit 


Lead 

Sulphurct  of  lead 

Sulphate  of  lead 

Antimony 

Sulphurct  of  antt- 
motiy 


Zz  i  of  sulphate  of  lead 

^  1^  of  sulphuret  of  lead 

^  l  of  lead 

^  -J  of  sulphate  of  lead 

^  ^  of  lead 

^  J  of  sulphurct  of  lead 

—  ^  of  powder  of  algarotlt 

:^  I  of  sulphuret  of  anUmon^ 

I^  -^  of  powder  of  alga  roth* 


Fcrhaps  the 


In  the  experiments  by  which  lliesc  relations  were  ascer- 
tained^ the  portion  of  powder  of  algaroth  and  <;ulphate  of 
lead  di?^so!ircd  in  the  precipitating  and  washing  waters 
was  scrupulously  collected. 

The  importance  of  a  knowledge  of  the  true  quantity  in 


quantity  of  m  ^IjilJi  matters  com  bine  h  too  evident^  to  require  to  be 
j>r«s%i^  its  force  dwelt  upon ;  but  this  importance  will  be  greatly  augmeated^ 
of  attuction.  ff  jt  should  prove,  that  this  quantity  ii,  as  has  been  sug. 
gestedy  expressiTC  of  the  forces  with  which  they  attract 
each  other.  It  i«  perhaps  in  the  form  of  matters,  that  we 
fihali  find  the  causo  of  the  proportions  in  which  they  unite) 
and  a  proof^  a  priori^  of  the  system  here  maintained, 

0*«y  coppCT  I  have  examined  some  of  tlie  gray  ores  of  copper  in  te- 

traedral  crystals;  but  the  notes  of  my  experiments  arc  in 
England.  I  can  howe?er,  say,  that  they  do  contain  antu 
raony,  and  that  they  do  not  contain  iron  in  any  material 
quantity.  With  respect  to  the  proportions  of  the  consti* 
tucnt  parts )  I  cannot  now  speak  with  any  certaint}';  but, 
I  think,  that  at  least  some  species  of  fahlertz  contaui  a 
smaller  portion  of  snlphurct  of  antimony,  than  lie  fahJera 
does  which  exists  as  aa  element  in  the  foregoing  compound 
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Of  Me  Form  of  this  Substance* 

Of  the  seventeen  figures  which  hare  been  gircn,  as  of  the  Form  of  the 
crystals  of  this  compound  sulplrurct,  in  Part  II  of  the  to-  p^'JJ^^ 
Itime  of  the  Transactions  for  1804,  great  part  are  acknow- 
ledged to  hare  no  existence,  nor  are  indeed  any  of  them 
consistent  with  nature, 

*^hj3  substance  seems  to  hare  yet  offered  but  one  form , 
which  is  represented  in  Plate  9  under  its  two  principal 
appearances;  that  iSj  haTing  the  primitive  faces  the  pre- 
dominant ones  of  the  pi  ism ;  and  havmg  the  secondary  ones 
such,  and  Which  will  be  fulfy  soflBcienI:  to  make  it  known. 
In  the  first  infancy  of  the  study  of  crystafsj  it  might  be  ne* 
cessary  to  attend  to  every,  the  most  triflings  yariation  of 
them,  to  trace  each  of  their  changes  step  by  step,  to  spell 
as  it  were,  the  subject;  bat  in  the  state  to  which  the  science 
has  now  attained,  to  continue  to  do  so  would  be  not  only 
superfluous,   hut  nrost  truly  puerile. 

I  have  a  very  smalJ^  but  rery  regular,  crystal  of  the  form 
of  Fig.  1. 

By  mensuration  the  faces  a  And  m  appear  to  form  together 
an  angle  of  about  135"^  and  the  fat-es  c  and  b  an  angle  of 
about  125**. 

It  is  said  in  the  account  above  qito'cd,  that  the  priTOitire  Dimensions  of 

form  of  this  matter  is  a  rectangular  tetraedral  prism,  but  no**^*^  ^*'^^'"  ?*" 

^  .  ,  cessary  tod etef* 

proofs  of  this  ha?ebeen  offered  ;  nor  have  the  dimensions  of  mine  the  pnmi^ 
this  prism  been  gircn,  a  circumstance  of  the  first  moment  to  ^'^*  ^**'^ 
the  determination  of  true  or  primitire  formal  nor  have  any 
quantities  been  assigned  to  the  decrements  supposed.     I  will, 
therefore,  supply  these  very  important  omissions. 

That  the  atom  of  (his  substance  is  a  rectangular  tetraedral  It  is  s.  cube. 
prism,  is  inferable,  not  from  the  striic  on  the  crystals,  for 
striae  are  by  no  means  invariably  indicative  of  a  decrement  In 
the  direction  of  them  ;  but  from  the  angles  which  the  faces  a 
and  c  make  with  the  faces  m  audi;  and  these  angles  also 
prore,  that  the  height  of  this  prism  is  eqaal  to  the  side  of 
Its  base,   that  is,  that  it  is  a  cube. 

Hence  the  face  a  is  produced  by  a  decrease  of  one  row  of  Its  decrtmenti- 
atoms  along  the  edge  of  the  cube,  and  the  angle  it  forms 
with  the  face  m  is  really  of  135*. 

Vol.  XX.-^Su^PLiMiuvT.  Z  The 
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The  face  c  b  produced  by  a  decrease  of  two  rows  of  alomi 
at  the  coroers  of  the  cube,  aud  ihe  angle  it  forms  vritfa  tlie 
face  A  is  =  1^5 '^  IV  St". 

The  face  6  being  produced  like  the  face  a,  forms  the  same 
angle  with  die  face  m. 

No  crystal  I  possess  has  enabled  me  to  measure  the  iadi* 
nnlions  of  the  faces  gj  d^  or/;  ^boutd  the  face^^  as  is  preftnn* 
able,  re^iiU  from  a  decreiise  of  one  row  of  atoms  at  the  cor. 
ners  of  the  cube,  it  ivill  form  with  ihe  face  b  an  amgle  of 
144^  41' S'';  and  if  the  faces  <f  and  /  are,  as  U  also  probtu 
bl«j  proilticed  by  m  decrease  of  two  rows  of  atoms  along 
ibc  edges  of  the  cube,  the  first  will  form  an  angle  of  116** 
33'  54' 5  and  the  latter  otic  of  153^  2(5  6'%  with  the  facew. 

The  angles  assigned  here  difiVr  con siderably  from  those 
from  ihc  former  ^j^^j^  j^^  |j,^j  farmer  account  of  these  crystals ;  but  the  angles 
there  giren  haire  not  only  appeared  to  n»e  to  be  contradicted 
by  obsefTatioii,  but,  crjstallographically  considered,  are  in* 
consistent  with  each  other,  as  the  tctraedral  prism  of  dimen- 
»ions  to  produce  an  angle  of  135°  by  a  decrement  along  itj 
edge  would  not  afford  angles  of  HO*^  and  ISO*^'  by  dcc^- 
ments  at  its  corners. 

The  sum  of  the  faces  of  these  crystals  is  50, 


This  differ* 
from  the  to  I 
account  of  vh« 
CTfftaU. 


M 


Sum  of  thre« 

tangents  of  a 
plane  irianple 
mulupliixl  bf 
fcjuare  of  radius 
equal  to  theif 

Icon  tin  ued  pro- 
duct. 
JDemonst  rated 
in  ar 
gled 


in  ati  acute  an- 
gled triangle : 


IIL 

On  a  ne7£>  Vropertii  of  the  Tangents  of  the  three  Angles  of 
a  }*iane  TriafigU,  Bjf  Mr*  William  Garrard,  Quarter 
M^i^ter  of  Imtruction  at  the  Royal  Naval  Ast^lum  ai 
Greenwich .     Com munkated  b^  the  Astronomer  Moyat** 

PrOPO^ITIOX  I.  In  every  acute  angled  plane  tri- 
angl(%  tbu  sum  of  the  three  tangents  of  the  three  angles 
multiplied  by  the  square  of  the  radius  is  equal  to  the  conti- 
nued product  of  the  tangents* 

DGmomtration.^h^t  AHy  HI,  and  IB,  Plate  9  Fig.  S, 
be  the  arches  to  represent  the  giren  angles ;  and  AG,  HK, 
and  BT  be  their  tangents,  put  r  the  radius,  AG==a^  And 


♦  PhUoi  Trans. for  1807,  Parti,  p.  120, 


Then 
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u.        r*         r* 

Then  —  and  -  will  be  the  tangenti  of  HD  and  DL 
a         b 

Now  by  Prop.  VIII,  Sect  I,  Book  I,  Emergon'i  Tri- 

gonotnctryy 

As  radius  square — product  of  two  tangents 

la  to  radius  square. 

So  is  tlje  sum  of  the  tangents 

To  the  tangent  of  their  sum* 


r*a4-r*^ 


ab^r^ 


=  HK| 


r^n4-r^b      a'^b  +  ab^ 

therefore  a  +  b  +  —7-^ — —  ^ • — —  =  the  fum  of  the 

ab-r^  ab-r*^ 

three  tangents, 

— ; -— xr*  =  <iox  — — — r-—  their  contmned  pro- 


and* 


dnct.        Q.  E.  B. 

Proposition  II.  In  every  obtuse  angled  plane  triangle, 
the  sum  of  the  three  tangents  of  the  three  aagles  multiplied 
by  the  square  of  the  radius  is  equal  to  their  contmued  [pro- 
duct. 

Demonstration. — Let  AH,    Fig.  4,  be  aa  obtuse  arc,  andtoiaoUui* 
and  HE,  EB  the  other  two.  ^'^^  uian|ie. 

Then  BF,  EJ>,  and  AG  are  the  three  tangents. 

Put  BF  =  i  and  DE  =  m  radius  1=  r^  then  per  trigonome- 
try, as  before,  r»  x  j^™  ^  BT; 

But^BT  =  AG  =  ^ 4^  ^  «^'- 

r^  —  tu 

t  4-u 
Wherefore  I  +  11 — r^-*»  x  r*s:thc  sum  of  tht  threa 

tangents,  which  being  reduced 

ii  =  *f»x  -^"  ^  and  multiplied  iato  r*  U  equal  tg 


ftl  X ^^  X  r«  33  tha  prodael* 


Q.£.a 


Et 


iv.  cJn 
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BfMU  of  ilue« 
tongcaHof 


0/1  a  jwc  Property  of  the  Tangenis  oftkret  Arches  irUcd^ 
iMg  the  Circufr\ference  of  a  Circle,  %  Ncyi^  Mact^ 
LTXE,  D.  D*  F,ILS.  and  Aitronomer  Ra^^» 

IVLR.  William  Garrard  haring  shown  me  a  curious  pro^ 
pcrtjr  of  thp  Undents  of  the  three  angles  of  a  plane  triaa- 
Mcttnff  *  nrrtc,g1*?9  OT  in  other  wordf,  of  the  tangents  of  three  arches  tii* 
fnuiiipherl  by    sccting  a  B**micircle?,  in  a  paper  which  I  hare  communicated 

radiu»,  iK^iul  to  .  ♦     ,  * 

their  prcKiuct  to  this  Society,  1  was  led  to  consider,  whether  a  similar  pro- 
perty miglit  not  belong  to  the  tangents  of  three  arches  tri- 
iiecting  the  whole  circumference;  and,  on  ejcaminatioa} 
found  it  to  be  so. 

Let  the  circamference  of  a  circle  be  dirlded  any  how  in  tit 
three  arches  A,  B,  C ;  that  is,  let  A  +  B  -|-  C  be  equal  to  the 
whole  circuQifercnce.  I  say,  the  square  of  the  radius  muJ. 
tipUed  iuto  the  snmof  the  tangents  of  the  three  arches  A^B^C^ 
if  equal  to  the  product  of  the  tangents  multiplied  together* 
I  ihall  demonsitrate  this  by  symbolical  calculation,  now  com- 
manly  called  (cqiccially  by  foreign  mathematicians)  analytic 
calculation. 

It  may  be  proper  to  premise,  that  the  signification  of  the 
symbolical  e^prt' scions  of  the  tangents  of  an  arc,  whether 
with  ic&pect  to  geometry  or  n limbers,  arc  to  be  understood 
according  to  tlitur  position  aa  lying  on  one  side,  or  the  other 
ildc  of  the  radius,  passing  through  the  point  of  commence- 
ment of  the  arc  of  the  circle:  those  tangents  which  betoo^ 
to  Uie  first  or  third  quadrant  of  the  circle  being  consideredas 
•f^ositive,  and  those  belonging  to  tlie  second  and  fourth  qtta* 
dranti  being  of  a  contrary  direction,  as  negative;  in  tike 
manner  as  the  seines  in  the  first  semicircle  are  considered  as 
«po&kifc»  and  in  the  second  semicircle  as  negatire;  and  the 
cosines  in  the  first  and  fourth  quadrant  are  considered  as  po- 
sitive,  and  in  tiie  second  amd  third  quadrants  as  negattTe ; 
tliey  lying,  in  the  second  case,  on  the  contrary  side  of  the 
diameter  passing  through  the  point  of  ninety^ decrees,  to  what 
thry  do  in  the  former*    Hence  it  easily  follows^  that  the  tMOm 
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Ibid,  p*   1^^. 


Smt 


tUFPOSED    RADIATION   ASB   fiEPLCCtrOH    OF  COLD. 


3il 


gent  of  any  arch  and  of  its  supplement  to  the  whole  dream. 
ference,  or  3G0  degrees,  are  equal  and  contrary  to  one  an* 
other,  or  the  one  negatiFC  of  the  other. 

Let  f,  ttj  Wj  be  put  for  the  tangents  of  the  three  arches  A,  Demoimntionj 
Bj  C  respectively,  and  r  for  the  radius,  and  0  for  the  whole 
drcomference.  Then  A+B  +  C=©,  and  C  ^  ©  —  A+B. 

By  tngonometr}'!  /,  A+B^— ^ — j-- ^and  the  tang,  C= tang. 


r^-iu 


(0  —  A +  B)  =  —  tang*  A-|-  B,  by  what  has  been  said  abore, 
Theref oref,  A+iyB  +  i,CoTi  +  u+w=(  + tt-  ''*^^+'' 

^tux  —  -              ;  but  (  and  u  are  the  expressions  for  the  tan- 
r^  —  tu  

gents  of  A  and  B  respect! rely,  and — — -—  is  the  express 


r^-tu 


sionfor  the  tangent  of  C,  or  for  re.  Therefore,  r*  xt-\-u  +k?, 
or  the  square  of  the  radius  multiplied  into  the  sum  of  the 
three  tangent!  of  A,  B,  and  C  ==  I  u  zi?;  or  the  product  of 
the  tangents.     Q.  E.  D. 


On  ike  apparent  Radiation  aiut  Reflection  of  Cold  ij/  meam 
of  ttco  cancave  metallic  Mirrors.  In  a  Litter  fro  ^n  Mr, 
John  Martin. 


SIR, 


To  Mr.  NICHOLSON, 


There  are  many  phenomena,    exhibited  to  the  notice  Rome  chemical 

,,/...  -  ,  .        ^j    ^  facts  not  suffi- 

of  the  chemical  philosopher  in  the  course  of  his  afduous  ^i^^y  ^^^^^^^ 

research,  that  are  not  so  well   understood  as  perhaps   theed. 

present  state  of  science  might  lead  him  to  expect-     Some  of 

these  phenotnena  haTC  hitherto  been  to  tall)  inexplicable; 

others  have   not  been  explained  with  all  the  clearness  and  ^ 

perspicuity  that  could  be  wished »     Among  the  number  of  ApparemTadi^ 

the  latter  may  be  ranked  the  apparent  radiation  and  retlec  flccrkm  of'coia. 

tion  of  cold  by  means  of   two  concave  metallic  mirrori. 

Thif 


MS 
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^H  Thit  cariout  faet^   notwithstanding  we  are   so  well  am 

^^k  qtiainted  with  tlie  laws  that  i^oTtra  heat  rlnring  its   passage 

^^^^_  through  and  impingency  upon  bodies,   has  nerer,     I 

^^H|P  Heve,  been  illustratt^d  with  i$iifEn«nt  cl^amess. 

^^^^i»  eoW  body       The  eiplanatiotas  that  have  hitherto  been  gi^en  rest  prii^ 
recdveh«t       cipallyfor  sopport  oa  the  supposition,  that  the  thermome- 
irom  th^  ther.  ter  placed  in  the  focus  of  onta  mirror  acts  as  a  heated  tiodji 
inometef.  ^^^  ^^^^  ^|^g  j^^^^  radlafing  from  il  Is  fransmitted  to  the  col4 

But  thii  cinr»otbod>  in  the  opposite  focus.  The  thermometer,  howcTer, 
giv«^oot  mdiant -^  j^  ^^^^^  ^^^^  ^  hesite^  body,  since  it  is  not  hotter  than  tlic 
fiurrounding  atmosphere,  and  consequently  cannot  radiate 
caloric;  but  it  is  said,  the  ^uf^oundiT1g  air  becomes  cooled, 
and  consequently  the  thermometer  in  respect  to  it  is  a  hot 
body,  and  radiates  caloric  accordingly.  This  how eTer  does 
not  explain  olearly  why  the  thermometer  should  be  reduced 
to  a  temperature  lower  than  the  air  which  surrounds  it, 
which  will  be  found  to  be  the  case;  or  at  least,  itleaTes  t<MI 
much  to  be  supplied  by  the  ima^ation.  I  trust  I  shall  be 
able  to  render  this  matter  clearer. 

There  are  only  two  ways,  in  which  heat  can  be  nade  Co 
mate  in  one  dircctioTi  through  any  given  body,   we  will 


Another  nio^le 
of  accouatins 
for  it. 


I?^  this  i» 
effected. 


suppose  a  wire  A  _^  J^  ^  B;  one  is  the  application  of 
a  superior  temperature  to  6,  causing  the  heat  to  more  on 
towards  A  by  the  conducting  power  of  the  wire^  and  the 
tendency  of  the  caloric  to  establish  an  equilibrium ;  iHe 
Other  is,  to  reduce  the  temperature  at  A,  and  thus  cause  a 
partial  vacuity  of  heat,  which  must  of  ncc-essity  be  filled 
up  by  a  fresh  quantity  from  toward  jt,  which  will  receiyo 
again  a  fresh  supply  from  tuwardy,  and  that  from  towardi 
s,  &c.,  and  by  this  means  induce  a  current  of  heat  from 
B  to  A,  till  an  equilibrium  is  established.  It  is  upon  thia 
principle,  the  filling  up  of  partial  vacuities  of  heat  (if  I 
may  be  altowrU  tlie  expression),  that  the  rationat  exptana^ 
tioo  of  the  phenomenon  in  question  can  be  grounded*  Fact 
puts  this  suflkteiitty  bey und  a  doubtj  and  it  now  remaina 
to  show  huw  it  is  ctrected. 

It  will  scarcely  be  necessary  to  mention  in  this  place^ 
that,  when  a  particle  of  heat  impinges  upon  a  plane  r<w 
^ecting  surface^  it  is  throwti  off  in  an  angle  ^ual  to  that 
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with  which  it  is  thrown  upon  it.     Now,  on  the  contrary, 

If  a  co\i\  botly,  by  Fig.  3,  PI,  9,  be  brought  near  a  plane 
retlecting  surface,  as  particles  of  heat  arc  entering  into  that 
body  in  all  directions  from  the  surrounding  air,  some  par. 
tieleB  of  heat  must  be  entering  Into  It  in  the  direction  a (, 
consequently  the  point  ft  of  the  rellecting  surface  must  be- 
come cooler,  or,  to  use  my  former  exprcssionj  a  vacuity 
of  heat  will  be  there  formed :  now  it  may  be  demonstrated, 
that  this  vacuity  or  space  will  not  be  supplied  by  heat  mo  v. 
mg  in  the  direction  xa^  tfa^  or  z  a^  but  will  be  suppUed 
hy  heat  moving  in  no  other  direction  than  ca,  which  heat, 
itriking  against  the  point  rt,  will  be  thrown  off  into  the 
body  b  ;  the  angle  c  a  tl  bt-^ing  equal  to  the  angle  d  a  e^  and 
bodies  will  move  in  the  direction  in  which  they  meet  with 
the  least  resistance ;  for  if  heat  were  to  come  from  any 
other  direction  but  c  a,  it  would  not  be  reflected  towards 
the  body  ^3  but  clsewherei  and  consequently^  to  join  the 
current  of  heat  abj  it  must  again  change  its  course.  Hence 
it  follows^  that,  when  a  cold  body  is  brought  near  a  plane 
reflecting  surface,  ju  proportion  as  the  surrounding  air  be- 
comes cool,  heat  will  enter  into  that  body  in  right  lines 
tending  to  its  centre;  the  plane  reflecting  surface  will  hav* 
its  temperature  lowered,  and  particles  of  heat  will  litrike 
yp6n  cxcry  part  of  it  in  such  directioBS^  as  to  be  thrown 
otr  in  right  lines  to  the  cool  body. 

The  application  of  this  fiict  to  the  explanation  of  the  This  apptied  to 
phenomenon  in  question  will  be  readily  perceived,  sybstl- Jj^^*^"^'*^  **''^ 
tuting  concave  reflecting  surfaces  instead  of  plane  ones: 
the  heat  enters  into  the  cold  body  placed  in  the  focut  of 
one  mirror  (B,  fig*  0)  from  the  surrounding  air  in  til  di- 
rections, consequently  every  point  of  the  surface  of  the 
mirror^  cr,  d,  c,  (f,  Scc*^  becomes  cooled,  and  thosit  puiuts 
can  only  receive  a  fresh  supply  in  parallel  rays,  in  a  direct 
course  from  the  opposite  mirror,  because  only  such  r^^ys 
(itriking  against  so  many  imaginary  tangents  a,  b^  c,  f/,  of 
that  mirror)  can  be  thrown  otT  towards  the  body  B;  the 
opposite  mirror  therefore  becomes  cool,  and  for  the  ?«arTie 
reason  the  whole  surface  of  it  must  be  supplied  by  heat  from 
the  thermometer  T,  which  consequently  must  becon^  cooler 
than  a  body  placed  any  where  in  it¥  neigh bourhoodvjjg 

'        If 


3^  BALJUrCZ   UTSL. 

If  7011  fhifik  proper,  an  insertloo  of  thli  ezplaoatioii  fm 
your  valuable  Joarool  will  greatlj  oblige. 
Sir, 

Yoar  most  obedfieDt  Serraot, 
Old  Broad  Street,  JOHN  MARTIN. 

19  Jult/y    1808, 


VI. 

Peseripiion  of  a  Balance  Level ^  useful  for  laifing  out  Land 
for  Irrigation^  for  Roads^  and  other  Purposei,  BjfMr* 
RiCBARD  Drew,  of  Great  Ormond  Street  ♦. 

SIR, 

Bdince  level  OERF^WITH  you  will  receiTe  a  Balance  Level,  of  my 
?^*'jJ*^''J^J[JJ|^*infention,  which  I  have  satisfactorifyuied  on  several  gentle* 
|nf  Jaji4  mcn*s  estates  in  Devon^hire^  where  I  hare  been  employed 

to  drain  and  carry  water  to  irrigate  meadow  land*  I  bare 
made  several  for  persons  in  that  county,  whose  employmeixt 
U  to  drain  and  irrigate  land,  and  they  have  found  it  to  aiu 
awer  their  purpose  better  than  the  spirit  or  water  level,  it 
being  more  portable  and  ready  to  the  sight. 

I  have  lately  used  it  on  Mr.  Sattcrley's  farm,  at  Hastings, 
to  carry  the  water  of  his  closes  ofer^everal  acres  of  dry 
ground,  l^r.  Be  Sails,  who  has  seen  it,  advised  me  to  send 
it  tu  the  Society  of  Arts,  &c.,  that  they  might  judge  of  iU 
pierits. 

I  am,  Sir, 

Your  obedient  Servant, 

RICHARD  DREW. 

Explunation  of  the  Method  of  using  the  Imtrument, 
Mtthoa  of  Set  it  on  a  triangular  staiF,  and  point  it  at  the  object  staff, 

vimg  it.  which   is  held   by  another  person  at  a  distance;  move  the 

level  on  the  jointj  until  the  inner  lube  plajs  clear  witbia 

*  Trao».  of  the  Sociefy  of  Arts  for  1B07,  p.  22,  The  Society 
voted  Mr.  Drew  ten  guineas  for  this  invention, 
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the  outer  tube*  Look  through  the  sights,  and  obserTe  the 
object  staff  which  the  person  huld«?,  let  him  more  the  slide 
0n  the  stafl*,  until  you  sec  the  hatr  cut  the  middle  of  the 
sVide^  on  which  there  is  a  black  line;  then  turn  the  level 
toundf  look  through  tha  6i^hts,  and  see  if  the  hair  cuts 
the  middle  of  the  slide  as  before ;  if  it  dae.M,  it  will  be  level ; 
but  if  there  be  a  difference  in  both  ends,  the  person  who 
holds  the  staflf  must  set  the  slide  to  half  that  dtflference. 
You  are  then  to  adjust  the  level  by  turning  with  a  key  the 
screw,  which  mores  the  balance  contained  in  the  bottom  of 
tJie  inner  tube. 

Certificates  from  Mr.  J.  W.  Gooch,    Mr  Charles  Lay- '«  ^ '^^t*" 
ton,  and  Mr.  Benj.  Holmesj  testify^  that  tliey  have  seen  in  accuncy^  *^ 
use  the  level  inTented  by  Mr*  Richard  Drew,  and  that  the 
business  is  done  by  it  with  accuracy  and  dispatch. 

Reference  to  the  Engraving  of  Mr.  RkJiardBrew^s  Ttaianas 
LeveL     Plate  X,  Fig,  Ij  2,  3,  4. 

Fig.  1.  The  balance  level,  mounted  on  a  ball  and  socketThe  instrument 
joint,  with  a  tube,  a,  to  fix  on  a  stand.  destnbfd. 

Fig.  2.  A  section,  bbtciy^Q  tubes  of  tin,  which  dida 
on  a  short  tube,  </ti,  placed  in  the  middle,  and  having  an 
iron  wire  soldered  round  it  to  stiOeti  it,  and  to  serve  as  a 
shoulder, 

e  e  Two  eye  pieces,  with  glass  in  both,  one  at  each  end, 
and  sliding  into  the  tubes  b  and  c* 

//  The  balance  level,  hanging  by  a  sort  of  staple  g^  on 
m  point  fixed  upright  on  the  middle  of  the  bar  h  (shown  in 
Fig.  3),  which  is  Tasteiied  across  the  tube  rf. 

it  Two  eye  pieces  sliding  into  the  ends  of  the  level//, 
and  having  a  narrow  slit  horizon  tally  across  the  middle^ 
with  a  hair  before  each,  shown  by  the  dots  kh, 

A;  An  adjusting  screw,  which  acts  by  drawing  the  piece 
m,  (which  moves  in  a  dove«tail  slide),  in  one  end  of  the 
Cube. 

n  The  key. hale  through  which  the  screw  is  turned* 

Fig.  4-  An  end  view  of  the  ca^e  and  level;  showing  the 
rye  pieces  i  and  e^  one  within  the  other* 
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Kcw  urruoD  of  searikc}  roL*x*Tiir. 

Account  of  a  new  Method  of  rearing  PauUr^  to  Ad»vd9^ 
By  Mrs.  Hannah  D'Oyley,  0/  Simi  JIM,  near  NofHu 


SIR, 

Ch««p»ndet5y  J  gjjQ  j^^^^  |^  communicate  a  most  desiraWe  tnetliodor 
in«lhod  of  rear- 


iof  poultry^ 


fo«itt/7  bovise. 


Breeding. 


Itearinf  chick- 


rearing  poultrvj  which  f  hate  proved  by  exponcnce;  tte 
econom}'  and  facility,  with  which  it  may  be  perforfued, 
would,  if  generally  adopted,  lower  the  price  of  butchen* 
meat,  and  thereby  be  of  essential  benefit  to  the  community 
at  large.  I  keep  a  large  stock  of  poultry^  which  are  re- 
gularly fed  in  a  morning  upon  steamed  potatoes  chopped 
small,  and  at  noon  they  ha? e  barley  ;  they  are  in  high  con* 
dition,  tractable,  and  lay  a  very  great  quantity  of  egs»- 
In  the  poultry  yard  is  a  small  building,  gimitar  to  a  pigeon 
cote,  for  the  hens  to  lay  in,  with  frames  coTcre4  with  net  to 
»Iidc  before  each  nest;  the  house  is  dry,  light,  and  wcU 
Tentilatedy  kept  free  from  dirt  by  haTing  the  nests  and  walli 
white^washed  two  or  three  times  a  year,  and  the  floor 
covered  once  a  week  with  fresh  ashes.  When  I  wish  to  pr#* 
cure  chickens,  I  lake  the  opportunity  of  setting  many  hem 
together^  confining  each  to  her  respective  nest ;  a  boy  aU 
tends  morning  and  erening  to  (etany  off  that  appear  restless, 
and  to  sec  that  they  return  to  their  proper  places*  When 
they  hatch,  the  chickens  are  taken  away,  and  a  second  loi 
of  eggs  allowed  them  to  set  again,  by  which  mean^  thqr 
produce  as  numerous  a  brood  as  before ;  I  put  the  chickens 
into  long  wicker  cages,  placed  against  a  hot  wall  at  the 
back  of  the  kitchen  fire,  and  within  them  have  arti5c!a] 
mother?  for  the  chickens  to  run  under ;  they  are  made  nimU 
larto  those  described  by  Klonsicur  Reaumur^  in  ^*h\Sjiridf 
faire  /dure  ct  (P/lever  en  toufes  Saisons  des  Oiseat^x  doms$m 
tique$de  toutes  E^piccs^^^  &c.,  in  two  volume*,  printed  at 
Paris,  1751.     They  are  made  of  boards  about  ten  mchci 

♦  Trans,  of  the  Society  of  Arts  for  1807^  p.  24.    The  saver 
medal  was  voted  to  Mn»  D'Oylfy* 
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broad,  and  fifteen  inchos  long,  supported  by  two  feet  in 
the  front,  four  inches  in  height,  and  by  a  board  at  the  back 
two  inches  in  height.  The  roof  and  back  are  lined  with 
l&mb*s  skins  dressed  with  the  wool  upon  them.  The  roof 
h  thickfy  perforated  with  holes  fortheheated  air  to  escape; 
fhej  are  formed  without  bottom?,  and  have  a  flantici  cur- 
tain in  front  and  at  the  ends  for  the  chickens  to  run  under, 
which  they  do  apparently  by  instinct.  The  cages  arc  kept  C^gei. 
perfectly  dry  and  clean  with  sand  or  mos5«  The  aboie  is 
a  proper  size  for  fifty  or  sixty  new  hatched  chickens,  but 
ai  they  increase  in  sizcj  they  of  course  require  a  larger 
mother.  When  they  are  a  week  old,  and  the  weather  fincj  Airinf. 
the  boy  carries  them  and  their  artificial  muther  to  the  grass- 
plot,  nourishes  and  keeps  them  warm,  by  placing  a  long 
narrow  tin  vessel  filled  with  hot  water  at  the  back  of  the 
mother,  which  wilt  retain  its  heal  for  three  hours,  and  is 
then  renewed  fresh  from  the  s* earner.  In  the  evening  they 
are  driven  into  their  cages,  and  rcBume  their  station  at  tho 
hot  wall|  till  they  are  nearly  three  weeks  old,  and  able  to 
go  into  a  small  room,  appropriated  to  that  purpose.  The 
room  is  furnished  with  frames  similar  to  the  artificial  mo- 
thers, placed  round  the  floor,  and  with  perches  c on vcni cully 
arranged  for  them  to  roost  upon* 

When  1  first  attempted  to  bring  up  poultry  in  the  above  Niimhcreloft 
way,  I  lost  immense  numbers  by  too  great  heat  and  suffbca-  ^^  t***^7*loift- 
tion,  owing  to  the  roofs  of  the  mothers  not  being  sufiicienlly  ucss. 
ventilated,  and  when  that  evil  was  remedied,  I  had  another 
serious  one  to  encounter;  I  fouud  chickens  brought  up  in 
this  way  did  not  thriFC  upon  the  food  1  gave  them,  and  mnny  Food. 
of  them  died,  till  I  thought  of  getting  coarse  barley-meal, 
and  steaming  it  till  quite  soft.     The  boy  feeds  them  with  this 
and  minced  potatoes  alternately;  he  is  also  employed  rolling 
lip  pellets  of  dough,  made  of  coarse  wheat  flour,  %vhjch  he 
throws  to  the  chickens  to  excite  them  to  eat,  thereby  caus- 
ing them  to  grow  surprisingly. 

I  wa-s  making  the  above  experiments  in  the  snmmer  for  In  two  m*nthi 
about  two  months,  and  during  that  time  my  heus  produced        f^f^^* 
mo  upwards  of  five  hnntlred  chickens^  four  hundred  of  which 
I  reared-  fit  for  the  table  or  market-     I  used  a  great  many 
ipade  into  pies  for  the  family^  and  fouad  them  cheaper  than 
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flight  be  cold 
with  tnuch  pro- 
fit «s  cheap  is 
butcheiY*  meat. 


A  child  might 
brirn  up  some 
thousands  in  » 
season. 


One  hen  might 
produce  80 
chickens  g  year. 


NEW  KCTKO]>   or   RLAftUNG    FOULTRV* 

butchers'  meat     Were  I  situated  m  the  neighbourhood  4  \ 

London,  or  any  very  populous  place,  lam  con^dent  IciMii 
make  an   immense  pro£t^    by   rearing    dUfereot    kinds  it  | 
poultry  in  the  above  method  for  the  markets^   and  9dlil| 
them  on  an  average  at  the  price  of  butch er*s  meat. 

A  young  person  of  twelve  or  fourteen  years  of  age  ifu^lt 
bring  up  in  a  season  some  thou&ands,  and  by  adoptinf  t 
fence  similar  to  the  improved  sheep- fold,  almost  any  uofl* 
ber  might  be  cheaply  reared j  and  with  little  trouble.  Heof 
kept  as  mine  are,  and  having  the  same  conveniences,  will 
readily  set  four  times  in  a  season ^  and  by  setting  twice  oci 
time,  they  would  produce  at  the  lowest  calculation^  eightr 
chickens  each^  which  would  sooa  make  them  Tcry  pLeo- 
tifuL 

If  Ihis  information  should  be  so  fortunate  as  to  merit  the 
approbation  of  the  Societyj  1  shall  consider  myself  highly 
honoured^  and  my  time  as  having  been  usefully  employed^ 

I  am^  Sir, 

Your  most  obedient  S^rrant^ 

HANNAM  D'OYLEV. 


Farther  account      '^^^  ^^^^  Convenient  size  of  an  arillicial  mother  for  foiiy 
of  the  mode  of   or  fifty  young  chickens  is  about  hfteen  inches  long,  tea 

in  a  long  wicker  cage  against  a  warm  wall,  the  heat  at  aboat 
eighty  degrees  of  Fahrenheit's  thermometer,  till  the  ci^ckeni 
are  a  few  days  old^  and  used  to  the  comfort  of  it,  after 
which  lime  they  run  under  when  they  want  rest^  and  ac* 
quire  warmth  by  crowding  together.  I  find  it  adviaabfc^  U> 
have  two  or  three  chickens  among  them  of  about  a  week  old, 
to  teach  them  to  peck  and  eat.  The  meat  and  water  i5  given 
them  in  small  troughs  fixed  to  the  outside  of  the  cagc^  and 
a  little  is  strewed  along  from  the  artificiai  mother,  as  a  train 
to  the  main  deposit.  It  would  have  given  me  great  plea^ 
sure,  to  have  been  able  to  send  a  specimen  of  my  superior 
feed  and  maniigement,,  if  the  season  had  been  rather  mure 
advanceil,  for  I  think  it  is  not  possible  for  tnrklet  and 
chickens  to  weigh  heayjer^  to  be  whiter,  or  4^0£Cther  better 
fed  than  mjoc  are* 

Aftrt 
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After  a  certain  age^  they  are  allowed  their  llbertf,  liTing 
chiefly  on  steamed  potatoes,  aad  beltig  situated  tQlefabl]^ 
secure  from  the  depredations  of  men  and  foxeS)  are  per* 
tnittcd  to  roost  in  trees  near  the  house. 

According  to  your  request,  I  herewith  send  you  a  rough  Appamtoi 
sketch  of  the  apparatus  I  use,  which  probably  will  con- 
vey an  idea  of  the  husiiness,  and  not  be  too  complicated  for 
personi  employed  in  poultry  yards,  fully  to  understand; 
hut  to  preTcnt  trouble  and  prejudice  in  the  first  onset,  I 
think  it  necessary  to  remark,  that  if  the  chickens  do  not 
readily  run  under  the  artificial  mother  for  want  of  some 
educated  ones  to  teach  them,  it  will  be  proper  to  have  the 
curtain  in  front  made  of  rabbit  or  hare  skin,  with  the  fur 
side  outwards,  for  the  warmth  and  comfort  to  attract  them^ 
after  wards' they  run  under  the  flannel  ones,  which  are  pre- 
ferable for  common  use,  oit  account  of  clcauliness,  and 
not  being  liable  to  gel  into  the  mouths  of  the  chickens. 

I  have  had  great  amusement  in  rearing  poultry  in  the 
above  way,  and  if  my  time  was  not  occupied  with  my  chil- 
dren and  other  family  concerns^  i  should  most  assuredly 
farm  very  largely  in  poultry. 

Reference  to  the  Engravings  of  Mrs*  D*Oj/ie^*s  Method  of 
breeding  PouUr^^  Plate  X,  Fig.  5,  6,  7- 

Fig.  5*  The  apparatus  called  the  artificial  mother,  with  de«cribe4* 
a  curtain  of  green  baize  In  front  and  at  each  end,  and  holei 
through  the  top  to  allow  the  circulation  of  air* 

Fig.  6.  Another  view  of  the  arfiljcial  mother,  but  with- 
out the  curtain,  in  order  to  show  tta  sloping  direction,  and 
Interior  lining  of  woolly  sheep-skin. 

Fig.  7.  A  wicker  basket  four  feet  long,  two  feet  broad, 
and  fourteen  inches  high,  with  a  lid  ta  open,  and  a  wooden 
sliding  bottom  similar  to  a  bird  c^ge ;  the  artificial  mother 
is  shown,  as  placed  within  it* 

O.  A  trough  in  front  to  hold  food  for  the  chickens. 

Remark, 
As  the  cheapnefis  with  which  fowls  can  be  reared  in  this 
way  i&  an  object  of  primary  consideration,  it  is  to  be  re- 
fretted,  that  r^Irs,  D'Oyiey  has  not  added  an  account  of 

th0 


jgO  PLAKTATIOSTi  Of  XllrBC»  ttlBi* 

the  qaantitf  of  food  coosamed  hy  a  certaia  namber  of 
chickenfi  in  a  given  time;  as  on  thU  musl  depend  the  price  it 
wbicb  they  could  be  sold,  and  the  profit  thai  mighl  be  made 
of  them.  This  would  have  been  attended  with  another  ad- 
Taota^e,  it  would  hafc  been  a  guide  with  respect  to  the 
^aatity  of  the  dlOTerent  kinds  of  foad^  with  which  the 
dMckeus  ought  to  be  supplied  in  the  seteral  stages  of  their 
growth,  to  tliose  who  hare  not  been  in  the  hat>it  of  rearing 
poultry;  and  this  must  nece«saril>  be  the  ca*e  with  maoj 
persons  in  the  vicimty  of  London  in  particiilar^  Co  whom 
the  adoption  of  Mrs.  D'0>lcj*s  plan  might  be  Tcry  desirahlc. 
Mrs.  D*0)  ley  doc^  not  say  whether  the  turkeys  she 
tions  were  reared  in  the  same  way* 


TltnH  ibore 
100  mcie»  a 


VIII. 

Communictttion  from  the  Right  Hon.  the  Earj.  of  Ft 
relative  to  his  Plantationt  *. 
SIR, 


I 


Wt«7  sparing- 
ly pfonccU 


Oakf. 


Lam-h'wood 


request  you  will  lay  this  letter  before  the  Society  for  the 
Encouragement  of  Arts,  &c.  aa  1  feel  it  my  doty  to  con- 
i^cy  any  information  to  them,  respecting  my  plantationt^ 
from  the  grateful  sense  of  the  honour  they  ha^e  done  me* 
I  hare  continued  every  year,  since  I  last  wrote  to  the 
Society,  to  plant  above  one  hundred  acres  :  my  plantatieili 
now,  in  the  counties  of  BanfiT,  Aberdeen,  and  Murray^ 
amount  to  about  thirteen  thousand  acres.  I  have  alwaysre* 
commended  to  planters  to   bov^ry  sparing  in  pruning  trees, 

I  have  the  pleasure  to  observe,  that  on  the  highest  growidi 
in  Dutf-Housc  Park>  even  where  exposed  to  the  sea,  by 
cutting  down  firs  and  other  trees,  where  they  interfere  with 
each  other,  the  oaks  and  other  cSose-gratned  timber 
trees  rise  vigorous  and  healthy,  and  will  be  very  raiaa 
the  oaks  in  particular.  The  silver  6r  and  larch  also  { 
to  a  grt?at  size.  I  was  under  the  necessity  of  cutting  dowiT 
two    silver   firs   and   larches,    where    they   prevented   the 

growth  of  other  trees;  I  directed  them  to  Iks  sawed  op The 

boards  of  th^  larch  have  been  made  into  tables^  and  are 


*  Trans,  of  the  Societ^'of  Arts  for  1807,  p.  t. 
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rcry  handsanic.     Those  of  the  silrer  £r  hard  been  used  as  siUt^t  gr 
flooring  ta  two  roams  in  Delgany  Castle,  where  the  ht  had  P^^^- 
decay edj    and  are  remarkably  white  and   fiuely  polisbed. 
The  trers  in  qaestion  were  about  forty  years  old. 

There  was  a  very  high  wind  the  25th  of  December  last,  Dimensions  of 
which  blew  down  a  great  maiiy  trees  upoo  my  estate.  Par-  L^^jT^  w  it  Mi 
ticuhrly  a  sil?er  fir  in  the  woods  on  the  low  grounds  near 
DutT^House,  which  appeared  to  be  well  sheltered*  It  was 
planted  by  me  in  the  year  1756,  and  had  a  most  -venerable 
appearance.  The  dimeusions  were  as  follow,  as  attested 
lo  me,  Ti£. 


Ft.  In* 


Length  of   tlie  trunk  from   the  surface  of   the 

ground,  until  divided  in  hre  limbs 
Girth  at  surface  of  ground  .         «         • 

Girth  immediately  below  where  the  limbs  set  off 
The  five  limbs  are  all  of  *the  same  height,  except 
No.  1,   which  divides  into  two  branches  before 
It  reaches  the  top,     The,se  arc  only  a  few  inches 
shorter  than  the  others,  which  are  43  feet  6 
inches   from  where  they  leave  the  trunk,   the 
length  of  which  is  7  feet,  thiTcfore,  when  added 
together,  the  height  of  the  tree,  is         -         • 
No.  I*  Measure  of  girth  where  it  sets  off  from 
the  trunk         .-•*-• 
And  at  the  distance  of  S  feet  difides  itself  into 
two  large  branches. 

No.  %  Girth  where  it  sets  off  from  the  trunk 
And  at  the  distance  of  23  feet  4  inchoft  from 
starting,  measures  ^  feet 
No.  3.  Girth  at  sUrting         -         ,         -         - 
This,  and  the  two  other  branches,  ^o.  4  and 
5,  gradually  decrease  towards  the  top. 

No.  4.  Girth  at  starting  from  trunk     *         • 
No.  5.  Girth  at  ditto  ditto      .... 


49     0 


5     5 


4    Q 


$  10 


s 
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The  tree  alluded  to  has  a  great  deal  of  wood  in  it,  wliich 
I  have  ordered  to  be  manufactured  for  different  purposes. 
There  are  pineaster  larger,  but  their  %vood  I  conceive  not^^^^^"*^ 
to  be  so  fine.     The  other  trees  are  thriving  and  welKfeuced. 

Little 


k 
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Little  tmuMeis  occasioned  by  keeping  the  fences  in  repaiil 
I  do  not  recoa^lknd  the  planting  of  acorns,  but  rather 
procure  them  from  fiurscf4es,  at  two  or  three  years  old- 
t.^^ilij>g  Urch.  I  think  seedlin";  larch  thrives  best  when  planted  in  moors, 
and  this  also  tliins  the  need  beds,  from  which  so  many  ma/ 
be  taken  and  transplanted  into  nurseries,  and  planted  out 
the  second  year  after, 
Scotch  €rs»  I  raise  very  few  Scotch  firs,  as  I  buy  them  froni  nursery* 

^Urd  wockH.  men,  al  ten-pence  per  1200,  I  continue  to  have  nurserief 
of  all  the  difierent  hard  woods,  near  my  plantations^  and 
iirhich  I  find  answer  better  than  what  are  purchased  from 
nurserymen.  In  general  they  are  planted  too  near  each 
other  In  their  nurseries,  and  nnt  being  remored  in  time,  the 
ro^ts  arc  &ddom  so  good,  which  I  think  I  haTe  statcklln  mjr 
former  letters. 

I  am,  Siff 
Your  most  obedient  humble  serrant^ 

FIFE, 


IX 

Bemarks  on  the  Advantages  derived  from  Plantaiiant  cf 
J$h  Tre€9^  bif  Datid  Day,  Esq^  of  WeH-hiU^  near 
RocltesterK 


Former  account 
sf  planting 
ashtices. 


In  the  first  volume  of  the  Society*^  Transactions  for  1783, 
p*gc  109j  will  be  foiitid  a  detailed  account  of  the  expcri- 
meute  which  Mr.  Day  had  made  to  the  years  1779  and  1780 
in  planting  Ash  trees  ;  the  present  account  points  out  their 
subsequent  nianagcmcnt. 

Mr.  Day  has  deposited  with  the  Society  a  minute  account 
of  the  expenses  to  which  the  foliowing  statements  refer, 
acd  which  may  be  inspected  at  the  Society^s  house* 

*  Abridged  from  Trans,  oi  Society  of  Arts  for  IS07,  p,  4. 
Tha  silver  medal  of  the  Society  was  voted  to  Mr.  Day. 
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SIR, 

Jf  you  think  the  following  iaforroation,  relative  to  ray 

plantations  of  ash  trees,  likely  to  be  of  advantage  to  tlie 
public  J   I  wish  to    lay  it  before  the  Society  of  ArtSy  &c. 
The  Rewards  I  receiTed  from  the  Society  have  atimwiated  Stimulatetl  to 
me  to  exertions  in  this  line,  and  I  have  been  very  successful,  reward* from 
I  have  declined  all  business  but  that  of  raising  ash  trees  for  ^« *»c>etf - 
my  own  amusement,  and  for  improvement  of  the  landed  in- 
terest; and  I  flatter  myself,   that  I  know  it  as  well  as  any 
man  in  the  kingdom.     I  am  so  certain  of  the  success  at* 
tending  ash  plantations,  that  I  am  witling,   on  landed  se* 
curity  being  given  me,   to  advance  any  sum  as  far  as  thirty 
thousand  pounds,  onhaving  the  execution  of  such  improve- 
men ts  under  jiiy  own  inspection,  either  jointly,  or  on  the 
owner's  account.      I  have  travelled  over  a  considerable  part 
of  England,  and  was  sorry  to  see  such  a  waste  tract  of  land 
as  Bagshot  Heath,  when  1  know  it  mi^ht  be  improved  by  Bagshot  heath 
cultivation  or  planting,   as  has  really  betn  done  at  Farnham,  "^'^^     *"*" 
and  many  other  commons  in  the  kingdom.     Where  there 
are,  at  present,   wild  or  uncultivated  woods,   I  would  re-  Wild  or  un- 
eommend  to  grub  up  the  old  wood,  and  either  put  the  land  ^"^^^j'**^ 
in  tillage,    or  plant  it  properly  with    fresh   wood,    which 
would  produce  four  times  as  much  both  in  timber  and  un- 
derwood. 

I  have  made  from  the  underwood  of  some  of  my  planta-  Profit  of  pUn- 
tions  94/  per  acre,  at  only  ten  years  growth,  and  I  am  ^*t»o»*  ^^'^  **^^* 
tkow  falling  some  plantations,  of  which  the  underwood 
alone  will  produce  me  150^.  per  acre,  exclusive  of  the  cju 
pcnse  of  falling.  It  cannot  be  expected  that  noblemen  or 
gentlemen,  brought  up  in  eitpectatioD  of  possessing  large 
estates,  can  have  a  knowledge  of  improvements  like  the 
executive  man,  and  they  are  deterred  from  them  by  the  im- 
positions they  meet  with  in  attempting  their  execution. 
Few  servants  will  exert  themselves  properly  in  improve* 
ments  without  having  an  interest  in  it  themselves:  But  my 
plan  is  no  speculation:  I  know  from  long  experience  it 
will  yield  an  ample  profit  to  the  persons  who  engage  in  it 
with  attention.  When  the  plantations  are  once  put  in  Valuable por, 
order,  they  require  but  little  to  be  done  afterwards,  and,  *'""*  ^^^ 

Vol.  JLX.  Su^pi-e^knt,  2  A  thereCore,     "^   **** 
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therefore,  are  good  estates  for  parents  to  give  thetr  ten 
children,  as  die  wood  will  always  find  its  value  from 
buyers,  when  ready  for  falling,  without  anj  trouWe  or 
peose  to  the  owner. 

I  am,  Sir, 

Your  obedient  serTant, 
BAVI0  0i 

Mr.  Day  next  proceeds  to  a  detailed  accaant  of  the 


penses  and  receipt!  on  yarious  plantations,   of  the 
from  which  the  following  h  a  symmary. 
2  acres  in  ^  yeare  produced  a  clear  profit  of     135 

-     S54 


pro 


H  ' 

20 

7      - 

10 

01  . 

22 

J  • 

24 

5   . 

25 

1  - 

24 

%      • 

10 

i  - 

25 

i   • 

28 

n  - 

19 

§    . 

23 

151 

10^ 

8S 

14 

108 

I 

27 

11 

501 

S 

19 

14 

33 

19 

fi9 

18 

73 

ft 

5« 

ti 

56 

9 

Thcue  6  acres  were  planted  with  abh  and  chi^snol; 
the  H  acres  mentioned  in  the  preceding  line  were  in 
hands  of  a  farmer  as  a  tenant,  whose  cattle,   being 
mitted  to  graze  among  the  plants,  did  Ihem  much  dama 

The  following  is  Mr.  Day's  method  of  raising  ash  t 
given  in  his  own  words. 

Methods  of  raising  Ash  Trees* 

I  carcftilly  procure,  from  good  straight  well. prop orti^ 
ash  trees,  the  ash  keys,   as  they  are  commonly  called, 

pods  containing  the  seed,  betwiict  Christmas  and  the 
of  February,     KaTing,  as  soon  as  the  ash  keys  arc  collecl 
prepared  a  hole  in  the  ground,  about  three  or  four 
deep  J  1  lay  a  bed  of  sand,   a  few  inches  deep,  at  the 
torn  of  the  hole ;  upon  that  I  pUce  a  layer  of  ash  I 
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about  two  inches  thick;  these  I  coter  with  sand  about  tfi« 
same  thick nese,  to  |>reserTe  the  keys  from  heating,  and 
then  proceed  with  alternate  lasers  of  the  keys  and  sand  till 
the  hole  is  full.  They  are  suflered  to  remain  in  this  state 
till  the  beginning  of  the  month  of  March  of  the  following 
year,  when  they  should  he  taken  out  for  sowing.  TheSowiUf. 
keys  will  be  found  in  a  swelled  state,  ready  for  rogetation* 
The  land  hemg  propccly  prepared,  drills  should  be  made  ia 
It  as  for  sowing  pease,  and  the  keys  laid  regularly  therein^ 
and  coTercd  up  with  earth. 

In  about  six  weeks  the  yoyug  plants  will  appear  aborc  Hoeiof. 
ground,  and  should  be  kept  perfectly  clear  from  weeds  by 
hoeing. 

In  the  month  of  March  of  the  next  year  they  should  l*l«nutii  <>u 
be  planted  out  in  rows,  a  foot  wide,  and  the  plants  placed 
three  or  four  inches  asunder  in  the  row.  In  this  state  they 
are  to  remain  for  two  or  three  years,  when  they  will  be  in 
a  proper  condition  for  planting  out  into  the  Jattd,  where 
they  are  to  rematn. 

For  planting  out  where  they  are  to  rematn,  the  land  be-  Final iiin^ 
log  prefioudy  well  ploughed  the  preceding  autumn,  and  a 
good  loamy  soft,  not  too  wet  or  stiff',  the  ground  is  to  be 
opened  by  the  plough  into  drills  about  two  feet  apart,  and 
the  plants  placed  in  each  other  drill  or  row,  so  that  the 
rows  of  ash  are  four  feet  apart,  and  the  plants  in  the  drill 
two  feet  asunder*  The  drills  should  be  10  or  12  inches 
deep.  A  man,  who  sets  the  plants,  places  each  upright  in 
the  drill,  draws  the  earth  to  it  with  hii>  foot,  and  treads  it 
well  in.  Where  a  plant  with  a  larger  root  than  common  ti 
found,  the  man  with  a  small  hoe  or  pricker  makes  a  hole 
within  the  drill,  a  little  deeper  than  usual,  to  hold  the 
plant,  but  this  is  not  often  necessary. 

A  statute  acre  will  contain  5400  ash  plants,  and  one  man 
can  plant  1000  or  1200  plants  in  a  day. 

The  intermediate  row  between  the  plants  may  be  either 
set  with  beans  or  potatoes,  or  may  be  left  open  adrantage- 
ously  to  serre  as  a  drain  to  keep  the  young  plants  dry. 

In  the  second  year  the  plants  should  be  stubbed,  or  cutStublinf  th 
close  to  the  ground  with   a  bill;  the  prodntre  serfes   for^     *^ 
baTini  or  &re  wood,  and  pays  the  expense  of  rent  and  cut.    • 
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wood, 
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ting.  From  the  stubs  thus  left  in  the  ground  die  rtfihrl 
crops  of  ash  are  produced,  and  are  fit  for  falling  cTerjIal 
years. 

The  ash  plants  are  usually  fallen  betwixt  Christmii  nil 
March,  and  the  wood  sorted  into  po\cs  of  three  deaooiikl 
tionsi  viz,  best,  second,  and  third  hop-poles; 
stakes,  edders,  and  barins.  The  bavins  will  amply  pif  I 
the  expense  of  faJling^,  The  best  hop-poles  are  worthj  it| 
present,  forty  shillings  per  hundred,  the  second  qiiilitjr  [ 
twenty. five  shillings,  and  the  third  ten  shillings*  Sttltf] 
and  edders  are  about  two  bhillings  and  sixpence  ikrm 
hundred. 

When  the  plants  remain  nncnt  for  twelre  or  foiirtml 
years,  the  ash  plants  are  fit  for  other  purposes,  sndi 
wood  proper  for  wheelrights^  and  broad  hoops  for  coopcfl^l 
beside  hop-poles,  kc.  as  before* mentioned* 

When  the  plants  have  been  two  years  in  the  nursery  bedsp] 
and    ready   for   planning    out,    they  are    worth     from 
shillings  to  ten  shillings  the  hundred  according   to 
quality. 

The  ash  plants  I  raised  from  1763  to  1778,  were  44S4SI 
I  raised  and  sold  from  1778  to  1S07  -  1563301 

1  have  now  ready  for  sale  •        •         »       i^^ 

Total  of  plants  I  have  raised     724900 


Cheapnets  of 

planting 


1  will  engage,  provided  the  land  is  prepared  by  my,  diJW 
tions,  to  plant  ash  for  one  third  less  money  than  by  w 
other  mode  of  cuUivalion  yet  known ;  and  for  all  ph 
that  die  in  such  a  case,  provided  they  are  in  new  plan 
t;ition9,  I  will  give  plants  gratis  to  replace  thcxn  the  tats 
feeding  year. 
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Chemical  Examination  of  a  Sparrt^  Iron  Ore^  sent  to  Mr.  1 

GuTTON  %  Bergman.     Bj^  Mr.  Collet-Descotils  ♦, 

1  HE  analyses  of  iron  spar,  that  hare  been  lately  pub-  Recent  analysci 

lislied;  haTirg  eithibited  results  considerably  different  f^'Otn  ^*  J[^jj*^^  ^^ 

those  obtained  by  Bergman,  it  was  to  be  wishcdj  that  some  Eergmati*s, 

of  the  species  on  which  that  celebrated  cheiuiBt  had  operated  . 

might  be  subjected  to  a  fresh  examination.     In  fact  this  was 

the  only  method  by  which  it  could  be  known,  whether  these 

differences  arose  from  the  composition  of  the  ores  them. 

selves,  or  from  mistakes  in   the   analysis.      Mr.  Guyton^ 

who  had  receired  from  the  Swedish  chemist  a  small  specimen  I 

of  the  rery  ore,  that  had  been  the  principal  subject  of  his 

examinafioo,  having  the  goodness  to  break  off  some  piece*  a  piece  of  the 

from  it,  and  entrust  them  to  me  to  analyse,  I  have  executed  **"^*^  °'"*  **" 

amiticQ* 
the  task  with  alt  ihc  attention   I   could  possibly  pay  to  it. 

The  small  quantity  of  iron  spar  I  had  at  my  disposal,  it 
being  only  388  cent.  [60  grs.],  and  the  method  I  employed, 
not  allowing  me  to  ascertain  the  proportion  of  the  volatile 
principles^  I  confined  myself  to  the  investigatioa  of  the 
nature  and  qy an ti ty  of  the  fixed  ;  and  I  conceiTe  it  neces. 
gary,  to  relate  at  large  the  means  I  employed,  that  the  che- 
mical reader  may  be  enabled  to  judge  of  the  degree  of  con- 
fidence to  be  placed  on  my  results  ;  previously  giving  a  brief 
description  of  the  specimen  on  which  I  opemted. 

Its  specific  grarity ,  taken  by  Mr,  Giiyton,  was  3*693.      lu  phytical 

Its  colour  was  brownish  yellow*  cbar*ct«B, 

It  was  scarcely  translucid. 

Its  crystallization  was  a  little  confused:  its  laminoe  rery 
small,   and  a  little  twisted. 

This  ore,  retluced  to  powder,  was  dissol red  with  effer.  Dt&sohed  in 
vescence  in  sulphuric  arid  diluted  with  water;  and   I  took Z*^**      '*^ **^ 
care  to  employ  no  more  than  was  necessary,  so  that  the  11. 
quor  was  without  excess  of  acid.     Some  Insoluble  matter  re- 
mained, weighing  1  dccig.  [1*544  grs.],  which  \yas  found 
to  be  silex. 


♦  Anoaltt  dc  Chemie,  ^  ol  LMlf;  p.  H9. 
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Precipitate  dis- 
solved ill  aqua 


Solution  de* 
c<im  posed  by 
carbonate  of 
potash. 


sitition,  on  sereral  luccessive  eTapormtifltt 
ed  crystals  of  green  sulphate.     Only  a  few  smaU 
su]|ihale  of  lime  were  formed.     The  last  portiooftl 
afTording  no  more  crystals,  were  added  Co  the  c 
had  been  separated,  and  the  whole  dilated  with  a^ 
of  water  more  than  sufficient  for  (heir  complete  lolia 
8oJphiiT«ttied         Water  of  sulphuretted  hidrogen  occasioned  no  pr*n5a 
ni4rogciii added.  [„  this  jiolntion ;   it  merely  destroyed  its  transparenrj,  i 
the  case  in  solutions  of  iron  that  contain  hut  a  small  qi 
of  red  oxide. 
Precipitated  by      The  hidrosulphuret  of  ammonia^  afterward  addd» 
hidrtjsulphmct  casioned  a  very  copious  black  precipitate,    which  wii 
rated  by  the  filter,  and  washed  in  cold  wafer. 

The  precipitate  detached  from  the  filter  was  treated  i^ 
aqua  regia.  I,  neglected  to  btirn  the  filter^  and  trrat  ii^ 
ashes  in  the  same  way,  which  may  have  acca&joped  alW 
loss  of  tlir  melallic  principles;  for  this  very  6neprei 
easily  insinuates  ilself  into  the  paper. 

The  nitromnriatTC  soJufton  diluted  in  wrater  and  filterdl 

Iar"b^ieo7     ^^^  decomposed  by  saturated   carbonate  of  potash.    Tk 
potash,  ferruginous  lit'diment  was   redissolved,  while   still   wet,  h 

weak  acetic  acid^  and  by  successiTc  CTapora lions   the  iMi 
^^  tate  of  iron  wajj  iMitirely  decomposed.     The  sediment,  fA 

^V  Iccfed  on  a  filter,  wan  dried  with  a  red  hoat^   and  weigM 

188  rent.  [29  grs.].  The  colourless  liquor,  separated  fej 
<he  filter,  was  decomposed  by  saturated  carbonate  of  poC- 
ash :  it  did  not  become  turbid,  and  it  was  added  to  thtt, 
which  arose  from  the  decomposition  of  the  nttromariatic 
solution.  From  this  carbonate  of  manganese  was  soon 
thrown  down  by  boiling,  which,  when  washed,  aud  dried 
at  a  red  heat,  was  converted  into  brown  oxide,  and  weighed 
7  cent.   [I'OS  gr.]. 

The  liquor  !»e pa rated  from  the  metallic  precipitate  ob- 
tained  by  the  hidrosulphuret  of  ammonia  was  miscd  with  a 
small  quantity  of  oxalate  of  ammonia,  which  did  nat  oeca. 
fiion  in  it  any  sensible  precipitation.  On  etaporaliiig  after-. 
ward  J  a  white  sediment  formetU  which  wa^  separated^  Thii 
sediment,  heated  in  a  Bmall  porcelain  capsule,  burned  w^ith  a 
blue  llame,  and  left  a  residuum,  which,  after  being  heated 
red  hot,  was  found  to  weigh  2  cent.  [0308  gr.j.  It  had 
all  the  characters  of  lime« 


O^rilftte  of  am- 
added. 
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Tke  clear  liquor  w%8  then  evaporated  to  dryness  In  a  pla.  Solutir»n  eva. 
tina  crucible,  and  the  residuuni  heated  red  bc»t.     The  am.  Seated  r«d  hot. 
moniacal  salts  being  expelled^  there  remained  a  salt  of  the 
weight  of  21  cent*  [3*243  gn.Jy  which  was  sulphate  of  • 

magnesia.  Thii  quantity  of  ^1  cent,  gires  at  least  77  mtlli. 
[1*189  gr.]  of  earth,  supposing  the  crystallized  sulphate  to 
contain  19  per  cent  of  base;  for  that  which  has  been  heat* 
ed  red  hot  must  hate  lost  some  of  its  acid,  and  it  is  necea* 
•ary  to  add  a  little  to  the  solution,  to  make  it  crystallize. 

On  reducing  the  products  aboTo-iQentioned  to  hundredth 
parts,  we  shall  ha?e 

Fragments  of  quartz       • 

Red  oxide  of  iron  -        - 

Brown  oxide  of  manganese     - 

Lime       •         •         -         *         * 

Magnesia     -        •  ^         ^ 


4845 

Compontm 
putu 

1-80 

0-52 

1*08 

55  33 

The  remainder  is  carbonic  acid,  water,  and  loss. 

From  this  result  it  appears,  that  Bercman  did  not  ex.  Mignetmm'n* 
amine  with  stimcient  care  the  nature  of  the  earthy  princu 
pics  contained  in  the  iron  spars  he  analysed ;  and  it  is  very 
probable,  that  he  examined  other  ores,  in  which  magnesia 
was  contained  in  still  larger  proportion,  and  mistaken  by 
him  for  lime  ♦• 
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Chemical  Eraminaiian  of  the  Alum  Ore  of  Tolfa^  and  the 
Earthy    Aluminous  Schist  of  Fre;^enaaltk,      Bjf  Mr, 

KLjIPROTEI  +• 

/\LUM,  a  substance  so  indispensable  in  dyeing  and  se-  Alum  ui  mitifi- 
Tcral  other  arts,  is  a  triple  salt,  composed  of  sulphuric  J^^^^*^**^*"" 
acid,  atumiae,  and  potash,  with  an  excess  of  acid.     It  is 

•  In  the  last  number  of  our  Journal*  p*  3  li,  an  analysis  of  two 
Taridies  of  iron  spar  was  given,  which  corroborates  the  fact  of 
magnesia  having  been  misfakeji  for  lime. 

t  Journal  doa  Mines,  No.  1 17,  p.  ITS),  Fint  published  in  the 
Berlin  Chemical  Journal,  vg).  VL 
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obUiQed  from  Marions  earths  and  stones,  whicli  rontain  04 
elements  necessary  to  its  formation  in  a  more  or  less  perfcci 
state,  and  arc  included  under  the  name  of  alum  ores.  Thtii 
the  alum  of  the  shops  is  an  artificial  prodoction. 

Nature  it  is  true  presents  us  with  alum  completely  formct 
in  some  Tokanic  countries,  but  it  is  in  so  small  a  quantity|, 
as  to  be  altogether  insignificant  compared  with  the  great 
demand  for  it.  Among  the  native  alums  of  Tolcanic  con 
tries  that  of  the  alum  grotto  at  cape  Miseno,  near  Napk'«| 
h  particularly  to  be  distingutshed.  This  is  continuallf 
tffioresciug  on  the  inside  of  the  cavern  in  small  tufts, 
posed  of  little,  short  filaments  of  a  silky  lustre,  someti 
intermtxcd  with  granular  crystals.  From  the  results  of  m^ 
examination,  which  have  been  published  some  years,  it  t 
well  known,  that  the  greater  part  of  ihis  native  salt  ia  4 
perfect  alum,  that  is  to  say,  it  has  from  nature  not  onljr 
the  sulphuric  acid  and  earthy  base^  but  likewise  the  ihir4 
essential  constituent  principle,  potash. 

It  appears,  that  the  alum  we  now  use  was  not  known  ta 
the  ancients;  and  tliat  the  tdumcn  of  the  Romans,  as  well 
as  iheru^ln^ia.  of  the  Greeks,  was  a  native  sulphate,  arbinf 
from  the  decomposition  of  pyrites,  and  consequeutljr  nol 
ditlerl  ig  from  their  wh>v  ^^d  .sorj/. 

The  art  of  extract] ug  and  preparing  alum  came  la  W9 
from  the  Levant.  The  most  ancient  of  the  alum  worl 
known  to  os  is  that  of  Rocca  in  Syria,  now  called  Edcsss 
whence  the  term  alumen  Rocctfy  vulgarly  rock  alum.  AH 
the  ahim  used  in  Europe  in  the  middle  ages  was  brought 
from  tlic  Levant, 

In  the  fifteenth  century  some  Genoese,  who  had  JeamcA' 
in  the  Levant  the  mode  of  fabricating  it,  were  fortufiata 
enough  tr>  discf>ver  fires  of  it  in  Italy,  and  to  extract  ic 
from  them.  John  of  Castro  is  recorded  in  history  as  ilie 
first,  who  discovered  the  ore  of  Tolfa.  To  this  discOTery 
ht)  w'ds  led  by  the  large  quantity  of  holly  growing  there; 
as  he  had  observi^d  in  the  Levant,  that  the  mountains  fron 
which  alum  was  taken  there  were  covered  with  this  shrubs. 

The  manufat  tures  of  tins  salt  succeeded  su  well  and  si> 
speedily  in  Italy,  that  pope  Julius  U  prohibited  its  impor. 

titioft 


Analysis  of  alum  obe<?. 


361 


tation  from  the  fjCTant,  because  it  atiDually  drew  large  sums 
of  money  to  Turkey,  This  prohibition  increased  the 
prosperity  of  tlic  Roman  alum  works. 

The  folio winpj  is  a  brief  accotnit  of  the  method  employed  Method  of 
atTolfa,  near  Civita  Vecchia.  The  ore  is  blown  np  with^^Qj^^?^  ^ 
gunpowder:  it  is  separated  from  the  pieces  of  the  rock, 
that  adhere  to  it:  it  is  catrined  in  furnaces,  nearly  in  the 
same  manner  as  lime  is  burned  :  in  six  or  seven  hour«;,  being 
sufficiently  calcined  and  friabto,  it  is  taken  out^  and  bid  on 
pavements  of  a  long  shape,  surrounded  with  walled  trenches: 
on  these  it  is  laid  in  heaps  of  a  moderate  height,  which  are 
watered  for  forty  dnys  with  water  from  the  trenches-  The 
ore  bcin^  thus  deromposedj  it  is  boiled  in  large  caldrons; 
and  when  the  water  is  saturated  to  a  certain  point,  it  is 
poured  into  the  crystallizing  pans;  where,  after  it  is  cold,  it 
deposits  the  alum  in  lar^e  crystalline  masses. 

Alum  is  obtained  in  a  Tery  different  manner  at  Solfa-and  at  Solfaier- 
terra,  near  Puzzuola.  Ilerc  nature  acts  synthetically.  ^* 
Fumes  pregnant  with  sulphurous  and  sulphuric  acid  are 
continually  issuing  from  little  crevices  in  the  volcanic  soil  of 
this  place,  the  former  of  which  deposit  a  concrete  sulphur; 
the  second  gradually  penetrate  the  ancient  lavas,  which  are 
of  an  argillaceous  nature,  combine  with  their  alumine,  and 
thus  form  an  alum  ore,  which  afterward  aDbrds  hy  li\lvia« 
tion  and  crystallization  a  very  pure  alum. 

In    the    sixteenth    century   tKe  art  of    fabricating    alum  Intr^xJuced  into 
spread  into  several  [>art3  of  Kurope;  after  it  Irad  been  dis.  ^^^^^^^^^ 
covered^  pnibably  by  accident,   that  various  aoTts  of  argil- 
laceous schists,  impregnated  with  carbon    or  bitumen,  and 
subsefiutmtly  termed  aluminous  schists,   would  furnish  alum 
when  properly  treated ;   and  the  alkali,    which  did  not  na- 
turally exist  in  them,   was  added  during  the   {process.     The 
first  works  of  this  kind  established   in  Germany  appear  to  Germany, 
have  been  those  of  Commotau  in  Bohemia,  and  Schwensal 
in  Saxony. 

Subsequently,  that  is  in  the  beginning  of  the  last  century,  Manufactorr  at 
an    alum  manufactory   was    commenced  at  Freienwald,  in 
Brandenburg.     At  present  it  belona^s  to  the  grand  Orphan 
School  at  Potsdam,  and  furnishes  annually  four  hundred 
tons  of  alum, 

5  The 


f  r*»ienvraJd. 
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Prep  aration  of 
th«  ore* 


lixivUtioQ^ 


Oxidition  of 
theifoa. 


The  aluminous  schists,  from  wbich  alum  may  be  ohtmadf 

must  undergo  a  process  preparatory  to  their  lixlTiaiioo.  h 

the  aluminous  schists  properly  so  called,  which  are 

of  a  stony  texture,  and  contain  a  great  deal  of  pyrti 

preparatory  process  consists  in  roasting*      But  for  the 

alum  ores,  such  as   that  of  Freienwald,    eic|>0sare  to  lii 

air  is  sufficient.     When  the  ore  is  extracted  from  the 

it  is  placed  io  targe  heaps^  sloping  to  a  ndge  Ii<ko  the 

of  a  house,  and  left  exposed  to  the  open  air  for  a 

more.     When  its  decomposition^  which  is  particularly 

moted  by  damp  air,  is  sufficiently  advanced,  if  is  distribuui 

into  long  flat  troughs,  and  lixiviated*     W^hen   the  water 

sufficiently  saturated  with  the  salts,  which  are  sulphate 

alumine  and  sulphate  of  iron,  it  is  carried  to    the  manufj 

tory,  and  boiled  in  leaden  caidrons,  till  the   proof  11 

taken  out  becomes  on  cooling  a  rrystatline  mass  of  tha 

sistence  of  honey.     During  i}m  long  boiling  of  the  lixi^ 

the  greater  part  of  tho  sulphate  of  iron  is  decompoai 

iron  passes  to  a  higlier  degree  of  oxidation,   in  which 

so  much  of  it  cannot  be  dissolved  in  sidphunc  acid,  and 

is  deposited  in  the  form  of  browu  oxide.     W^hen  the  lixivl 

um  is  sufficiently  botkHl  down,  it  is  carried   to    the  seitltfl 

troughs,  and  as  soon  as  it  haa  grown  clear  by  atandlag 

little,  it  is  drawn  off  into  other  troughs,  where  it  is  miK 

with  the  quantity  of  potash  necessary  for  making  il  ial 

alum. 

At   Freienwald^    as  at  most  alum  works,     thejr  me  fi 

ftorn  sc»p.hoU'5^jpp|y;„|,  ^^^^  alum  with  this  potash  the  saline  mass  obtaini 

from  soap  manufactories,   where  soap  is  made  with  an  alkl 

line  lie  and  muriate  of  soda^,  by  boiling  the  spent  lie  todr] 

ness.     The  muriate  of  potash  contained  in   this  saline 

is  decomposed   the   instant  it  is   mixed  with   the  aluminoi 

lixivium  :   the  potash  unites  with  the  sulphate   of  alumina 

and  formi  alum,  which  can  no  longer  continue  in   solntic 

in  the  concentrated  Htivium,   and  is  precipitated  in  the  fon 

of  small  crystalline  grains,   known    by  the  name  of  alai 

meal.     The  muriatic  acid,  thus  set  free,  lays  hold  of  ti 

oxide  of  iron^  and  prevenls  its  falling  down  with  the  alafl 

Oiber  matter     Instead  of  the  saline  mass  from  the  s^^p.makers,   m 
mitflit  be  uted»  ,    ,  ...        *        .».».»  i         ■ 

con  tain  I  Dg  sulphate  of  potash  might  be  employed,  as  t 

rcsidui 


F»ia&h  a<<ded. 


This  obtained 
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residimm  left  after  the  distillation  of  mine  ac&d,  glass  gall, 
&c.     The  aluni  meal  is  washed  with  cold  water,  redissoked  CrptallUaiioo* 
afterward  in  a  small  quantity  of  boiling  water,  and  lastly  ] 

drawn  off  into  large  wooden  ressels,  where  it  h  left  to  cry.  I 

itallizc  slowly. 

I  shall  now  proceed  to  the  proper  object  of  this  c^ssay,  AimlysU 
namely,  the  chemical  analysif  of  the  alum  stone  of  Tolfa,  ^^f  j*|j!^ 
and  of  the  earthy  alumittous  schbt  of  Freienwatd. 

I.  Tlte  Alum  Ore  of  Tolfa.  \ 

The  alum  stone  of  Tolfa  in  Its  natural  state  coiitains  the  Contain!  all  the 
three  eH»ential  constituent  principles  of  alum,  considered  ^J;^^^'**^  P*'^ 
a»  a  triple  aalt ;  sulphuric  acid,  altimine,  and  potash.    The 
earth  in  which  it  is  found  is  probably  of  volcanic  origin, 
and   has  been  altered  and  whitened  by  the  Tapour  of  suL 
phuric  acid.     In  this  it  exists  in  irregular  reins,  and  in  no« 
dules.     The  harder  and  hcafier  it  is,  the  richer  in   alum  it 
is  presumed  to  be.     Some  uattiratists,  asMonnet  and  Berg. 
man,  hare  supposed  it  contained  sulphur,  which  was  after« 
ward  concerted  into  sulphuric  acid  by  the  process  of  roast, 
ing/     ButDolomicu  and  Vauquclin  have  shown,   that  this  Acid  reidf 
acid  is  ready  formed  in  the  ore,  which  will  be  farther  con- '^°'^*^*'  intli* 

'^  '  ore, 

firmed  by  what  I  shall  say. 

The  alum  stone  employed  in  my  analyses  was  of  a  pear!  Phirsirilchi 
gray,    that   is,    gray   with  a  tiolet  tinge;    in   amorphous  ^*^      '^** ****• 
masses  ;  dull,  with  a  few  shining  points,  or  having  very  lit- 
tle lustre;  of  an  unequal  fracture  approaching  to  shelly; 
a  little  transtucid  on  the  edges;  hard,  not  adhering  to  the 
tongue,  and  heavy* 

A,  Two  hundred  grains  were  strongly  roasted  in  a  small  tlottted. 
retort  with  its  proper  apparatus,     An  aqueous  liquor  passed 
oTer,  highly  loaded  wirh  sulphuric  acid,  and  accompanied 
with  a  smell  of  sulphurous  acid,  but  without  a  particle  of 
iulphur«     The  loss  of  wtright  was  twenty  nine  grains. 

B,  Two  hundred  grains  were  gently  heated,  so   that  the  Water exptd- 
losa   of  weight  could    proceed  only  from  water  expelled.  *"** 
This  loss  was  six  grains. 

C,  a.  Two  hundred  grains  were  reduced  to  fine  powder,  Fii««d  with 
mixed  with  twice  as  much  carbonate  of  soda,^  and  the  whole  *°**** 
gubj«;cted  to  the  action  of  a  fire,  at  first  moderate,  but  af. 

terward 


A^fALTSIS   OP   ALUH   ORXS. 


ferward  increased  so  as  to  fuse  It.  The  oiass  wbeii  cold 
had  the  appearance  of  a  white  enamel.  It  was  well  pow* 
dered,  muriatic  acid  poured  on  it  to  sapersata ration,  and 
cTaporatcd  to  dryness.  The  residuum,  mixed  with  water 
and  diluted,  kft  behind  silcx^  which  after  being  heated  red 
hot  weighed  113  grains. 

b»  Tbc  murtalic  solution  was  divided  into  two  parts.  Into 
one  of  these  was  poured  a  solution  of  muriate  of  barftca, 
and  sulphate  of  bar)  tes  was  precipitated^  which  after  being 
heated  red  hot  weighed  50  grains;  indicating  10*5  grs.  of 
concrete  sulphuric  acid. 

c.  The  other  half  was  precipitated  hj  ammonia,  which 
threw  down  the  alumine.  This  when  puriSed,  washed,  and 
roasted,  weighed  19  grains. 

D.  A  hundred  grains  of  the  ore  were  mixed  with  200  grs, 
of  crystallized  titrate  of  barytes,  and  heated  red  hoL  The 
mass  was  pounded,  mixed  w  ith  w^atcr,  and  supersaturated 
with  sulphuric  acid.  After  evaporating  titl  the  saline  mast 
was  moderately  dry,  it  was  diluted  in  water,  boiled,  nen* 
tralized  witli  ammonia,  and  filtered.  The  liquor  being  era* 
porated^  and  the  residuum  heated  red  hot  in  a  platina  cru, 
able,  left  seven  grains  of  <;ulphate  of  potash,  which  in« 
eluded  four  graius  of  pure  potash. 
According  to  this  lUO  parts  contain 

Si]c\  •  •  .  .     50*5 

Alumiuc  .  •  •  19 

Sulphuric  acid  -  -  •     16-5 

Potash  .  .  -  4 

Water  -  -  *  -       3 


The^  84  liven       These  component  parts  are  the  same  in  kind  as   the 

by  V*uqudin,   found  by  Mr.  Vauqutlin,  who  gives  them  as  follows: 

Silcx            .  -  -             -     24 

Alumine  .  -  -  43-92 

Sulphuric  acid  .  ^             • 

Potush  -  -  - 

Water         -  -  .            - 
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a(i4ed, 

laud  (IHuted 
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The  differetice  between  these  analyses  in  regard  to  the  re  differ  in  th«ir 
spectivc  quantities  of   the  sercral   component  parts   must  "^ 
have  arisen  J  no  doabt,  from  a  difference  in  ihe  composition 
of  the  specimens. 

II.  Eartht/  Aluminous  Schist  of  FreiemvaltL 

The  mineral  that  famishes  the  alum  of  Freienwald  owes  \itim  ore  of 
its  origin  nnqucstionably  to  the  Tegetable  kingdom,  and  ap-  Ff^^'^nwald  uf 
pears  to  be  produced  by  an  alteration  of  brown  coal.  It  gin. 
forms  a  considerable  stratum  amid  the  alluTial  formation  at 
Freienwald,  which  is  traversed  by  galleries  for  its  eitrftC- 
tion.  At  coming  out  of  the  mine  it  is  of  a  browDish  black, 
tender  or  friable,  and  very  slightly  shining.  Its  fracture 
in  the  great  is  imperfectly  staty ;  in  the  small,  earthy. 
When  rubbed  it  takes  a  lustre  inclining  to  that  of  wax.  It 
belongs  to  that  species  of  the  argillaceous  geniiSf  that  is 
designated  in  the  systems  of  mineralogy  by  the  term  alumi. 
nous  earth  (atuunenk).  This  mineralogical  term  must  not 
occasion  it  to  be  confounded  with  the  simple  substance 
known  by  chemists  nnder  tire  name  of  earth  of  alum  (ulaun* 
erde)y  and  it  is  to  prevent  this  mistake  I  here  employ  the 
denomination  of  earthy  aluminous  schist. 

Hitherto    this  mineral,    as    well   as    the  true  aluminous  Mistakenly  suj^* 
schist,  has  been  considered  as  a  clay  impregnated  with  tji.  P^*^  ^o contAm 
tumen  and  pyrites.     It  is  indeed  true,  that  the  earthy  schists,  pyrites, 
and  still  more  those  that  have  the  consistenee  of  stone,  Tery 
frequently  contain  pyrites :  but  sucli  ores  atford  only  a  rery 
ferruginous  alum,  and  are  consequently  lei^s  fit  for  the  fa- 
brication of  this  substance,   than  for  that  of  vitriol. 

The  following  experiments,  made  on  akira  ores  of  the  The  sulphur 

first  quality,  will   show,   that  the  sulphnr  they  contain  is *'**'"***"^'^  *" 

'  ^  *  ^  peculiar  way 

not  combined  with  the  iron  in  the  state  of  pyrites;   but  that  with  cirbon* 

It  appears  to  form  a  peculiar  combination  with  carbon. 

A,  a.  A  thousand  grains  of  (he  ore,  in  the  state  in  which  fl^^  ore  bailed 

it  was  extracted,  were  put  into  a  phial  with  twenty  ounces 

of  distilled  water,  and  boiled  for  an  hour;  when  the  liquor 

was  filtered  oif,  and  the  residuum  lixiviated.     What  passed 

through  the  filter  was  colourless,  did  not  perceptibly  change 

blue  Tegetable  tinctures,  and  had  a  yitriolic  taste. 

j.  Half 


d 


ANALYSIS   OP    kLVH  OMIS. 


the  other  lialf 
by  oxalate  of 


Pro  portion!  of 


Half  the  *Hu-       5.  Half  of  ftiis  was ficct»in posed  by  a  toltiHon  of  miimte 
fS\ymuTiat*e   ^^  barytw,  and  sulphate  of   barytes  was  formed,   whtcfa^ 
of  b4ryi«,        after  being  heated  red  hot,  weighed  23  grains.      This  pre- 
cipitate being  separated  from  the  liquor,  prusstate   of  acB- 
BioQta  threw  down  another  of  prussiatc  of  iron^   weighing 
40  grains. 

c.  To  the  other  half  oxalate  of  ammonia  was  added.  It 
became  a  little  turbid,  and  assumed  a  pale  yellow  colour, 
which  probably  arose  from  a  small  quantify  of  oxalate  of 
iron*  It  then  gradually  grew  clear  again,  a  precipitate 
falling  down,  which,  after  having  been  heated  red  hot, 
weighed  3*5  grains,  and  was  found  to  be  lime  contaminated 
with  iron. 

Thus  what  the  ore  had  yielded  to  the  water,  in  which  li 
HmJandlm**^*^***^  been  boiled,  consisted  of  sulphate  of  lime  and  sulphate 
determined.  of  iron,  the  proportions  of  which  may  be  determined  as 
follows.  A  thousand  parts  of  ore  produced  46  parts  of 
sulphate  of  barytes,  which  contain  1 5' 18  parts  of  concrete 
SMlphnric  acid«  Of  these  7  parts  are  required  to  neutraL 
ize  the  5  piirts  of  lime;  and  thu^,  including  the  water  of 
crystalllzatioQ,  wc  may  admit  1&  parts  of  gypstim,  or  suU 
phate  of  lime,  in  the  ore.  The  8* IS  remaitiing  parts  of 
sulphuric  acid  with  8*3  parts  of  iron  will  give  about  18 
parts  of  vitriol  of  iron  at  the  state  of  decomposition* 
ThB  ore  bnilcd  B.  Two  hundred  grains  of  on',  apd  400  grains  of  dry 
with  c*rboin,t^  carbonato  of  soda,  were  put  into  water,  and  boiled.  The 
of  sod*  and  pre-  t         ^,  .  r  m         ii      i«  i 

cipitated  by  liquor  when  filtered  was  of  a  very  deep  blackish  brown  co* 
lauittticaad.  jy^,,.  Muriatic  acid  was  gradually  poured  in,  which  af- 
forded no  indication  of  sulphtiretled  hidrogen  gas;  but  a 
muddy  sediment  was  formed,  of  a  blackish  bronn  colour, 
and  fKCnpying  considerable  space,  ^^hich,  when  collected 
on  a  filter  and  dried,  weighed  twelve  grains*  Heated  in  a 
platina  crucible,  it  burned,  without  emitting  any  sensible 
smell  of  sulphur,  and  left  behind  one  grain  of  white  alu- 
mine. 
Oredlgcflifd  in  C.  Two  hundred  grains  were  digested  in  muriatic  acid* 
mudaiic  acid,  jj^^  sligJrtcst  indication  of  sulphuretted  hidrogen  gas  wai 
not  obserrable,  either  by  the  smell,  or  by  holding  against 
the  month  of  the  vessel  paper,  on  which  I  had  written  with 
flolutioti  of  acetate  of  lead.     The  acid  appeared  to  displajr 

but 
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but  little  action  on  the  ore.     On  pouring  nitric  acid  on  it  ^^^n^  acid 
drop  by  dr*jp,  nitrous  gas  was  evolvedj  iind  the  black  co-  ' 

lour  of  the  ore  changed  to  brown.     The  filtered  soEution 
was  of   a   golden  yellow;  and  muriate  of  barjtes    threw  an^l  mnriAtc  of 
down  frum  it  a  copious  precipitate-     ThiSj  which  was  sul-     ^^  **" 
phate  of  harytes,  being  collected  and  heated  red  hot,  weigh- 
ed 54  grains. 

I>.  a*  A  thousand  and  two  grains  of  the  ore,  not  yet  Ore  dittilted, 
freed  from  the  humidity  it   contains  in  the  mine,  were  put  ^^**^  *^^^.'"*' . 
iato-a  glass  retort  furnished  with  a  pneuma to. chemical  ap-  carbureiiedlu. 
paratus.     Two  hundred  and  twenty  cubic  inches  of  gaa  were  ^^*^^- 
e?o!fed,  which  wa^  a  mixture  of  sulphuretted  hidrogen  gas 
and  carbu retted  hidrogen  gas*     If  a  candle  were  brought 
into  contact  with  it^  it  took  fire,  and  burned  with  a  blue 
flame.     When  shaken  in  a  vessel  containing  water,  half  of 
it  was  absorbed.     A  solution  of  lead,   poured  into  the  wa- 
ter impregnated  with  it,  atTorded  a  precipitate  of  a  deep 
brown,  which  was  sulphuret  of  lead, 

if.  The  tin  id  that  passed  over  weighed  133  grains.     It  was  Tlie  fluid  con- 
aqneous,  yellowish,  and  turbid  with  slight  flocks  of  snl-  ^^^^  Immo- 
phuretted  carbon.     Its  smell  was  that  of  sulphuretted  am.  nia. 
monia,  diluted  with  a  great  deal  of  water.     Litmus  paper, 
that  had  been  reddened  by  an  acid,  it  turned  blue,  and  it 
emitted  a  white  rapoiir^  on  bringing  near  it  a  glass  rod  wet* 
ted  with  fuming  muriatic  acid.     A  drop  was  let  fall  into  a 
solution  of  lead,  and  the  metal  was  precipitated  brown.    It 
was  neutralized  by  a  few  drops  of  muriatic  acid,  and  be- 
came slightly  milky.     On  being  filtered  and  evaporated  two 
grains  of  sal  ammoniac  were  obtained. 

L.   The  rcsifiuuiii  Itft  in  the  retort  weighed  750  grains*  Residuum  con 
It  had  the  appearance  of  a  black  coal  I y  powder,     u^jfig  *^"ie*lcMt>«n. 
burned  on  a  test  it  luft  fiO  grains,  which  were  the  carbon 
consumed.  •. 

d*  The  fifth  part  of  the  remaining  660  grains,  or  13^  Silex  precipl- 
grains,  was  roasted  with  twice  its  weight  of  caustic  soda.  ^'^J^^  it. 
The  mass  w^hen  cold  was  of  a  greenish  brown,  and  gave  a 
light  green  tinge  to  the  water  with  which  I  mixed  it  I  su- 
persaturated it  with  muriatic  acid,  eTaporated,  diluted  ft 
again  with  water,  and  filtered.  The  silex  was  left  behind. 
This,  after  being  heated  red  hot,  weighed  80  grains. 

e.  Thi 
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r.  The  solution  that  had  passed  through  the  Bier  I  pre- 
cipitated by  carbonate  of  potash,  washed  tlie^precipttaia, 
and  boiled  it  in  a  lixivium  of  potash,  which  berame  loaded' 
with  alumine.  This  earth  beitig  precipitated  by  muriate  of 
ammonia,  waiihed,  and  heated  red  hot^  weighed  S2  grains. 

/.  The  brown  residuum,  that  remained  in  the  alkaline 
liiivium^  was  dissolred  in  sulphuric  acid,  and  cTaporated 
to  dryness.  Dtiring  the  eTaporation  fttlphate  of  Jime  was 
deposited,  which,  carefully  collected,  weighed  two  i^rains. 
The  dry  mass  was  strongly  roasted,  and  then  HxiTraCad. 
The  oiide  of  iron,  collected  on  the  filter,  was  dried,  moist* 
cued  wiih  a  little  oiU  and  heated  red  hot  in  a  close  to^je^I^ 
when  it  yielded  14-5  grains  of  oxide  of  iron  attracCabte  by 
the  magnet.  The  remaining  liquor^  decomposed  dttnn< 
ebullition  by  carbonate  of  potash,  gave  some  slight  imli- 
catioQfl  of  carbonate  of  magnesia. 

E.  a.  One  hundred  grains*  were  put  into  a  small 
retort,  which  was  placed  on  a  sand  heat,  and  the  fire 
tiously  increased,  lest  any  gas  should  be  eToWed,  or  any 
perceptible  decompoeition  occasioned,  and  that  nothing  bit 
water  might  be  raised  from  it.  The  quantity  expelled  wis 
21*5  grains*  It  had  a  very  slight  opal  tinge^  and  a  rerr 
faint  smell  of  sulphuretted  hidrogen.  A  very  slight  coating 
of  sulphur  too  was  deposited  in  the  neck  of  the  retort. 

t.  The  ore  being  dried  was  burned  on  a  test;  vvhcn  Uie 
combustion  proceeded  without  tlame  orsmoke^  and  emitted 
but  a  slight  sulphurous  smell.  The  loss  in  weight,  which 
was  45  grains,  represents  the  quantity  of  sulphur  and  chu» 
coal  burned,  and  perhaps  too  a  small  portion  of  wat|^J 
that  was  left  in  the  ore.  HH 

c.  The  residuum  wasdissolred  in  a  mixture  of  200  graS^^ 
of  sulphuric  acid,  and  400  of  M^ater,  evaporaled   to  dry- 
ness, and  kept  at  a  strong  red  heat  for  half  an  hour.    Th« 
residuum  was  lixiviatedj  filtered,  and  precipitated  with  am- 
monia^  when  0  5  of  a  grain  of  magnesia  were  obtained. 

*  This  is  apparently  an  errour  of  the  press.  According  to  the 
proportions  of  the  constituent  principles  given  at  Ibe  end,  it  must 
have  been  ivra  hundred  grains.    F>  Ed. 

d.  The 
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«?.  The  liquor  was  evaporated  to  dryness,  and  the  resi-  SulphAte  and 
duuin  heated  till  no  more  white  fames  were  expelled.  What  ^^[^  * 
retnajned  weighed  4  6  grains.  It  was  a  neutral  salt,  formed 
of  a  mL\ture  of  sulphate  and  muriate  of  potash.  As  this 
last  salt  must  necessarily  have  been  completely  formed  ia 
the  ore,  wc  may  admit  tooj  that  the  potash  of  the  former 
was  not  free  in  it,  but  formed  a  real  component  part  of  it 
in  the  neutral  state.  Till  experiments  on  a  larger  scale  shall 
have  enabled  me  td  determine  more  accurately  the  propor- 
tions  of  these  two  salts,  I  shall  reckon  tlmt  of  sulphate  to 
Chat  of  muriate  as  three  to  one. 

F.  The  results  of  the  experiments  above  given  will  serve  Correction!  oi 
to  rectify  some  of  our  chemical  ideas  respecting  the  earthy  received im^ 
aluminous  schiiit  of    Freicnwald,    and   those  of  a  similar 

nature. 

1.  In  their  composition   there  is  carbon  only,  but  not  The  ore  con- 
bitumen  ;  for  they  afford  no  bituminous  oil  hj  distillation,  jj^^  nrblm"* 
and  when  roasted  In  open  vessels  they  burn  like  charcoal uiea. 
without  flame  or  smokfe, 

2.  The  sulphur  of  the  ore,  which  becomes  oadgenized  The  sulphur 
during  its  exposure  to  the  air,  and  thus  forms  the  sulphuric  ban  in I*^^ 
acid  necessary  for  the  production  of  alum,   is  not  combined  har  way :  and 
in  it  in  the  state  of  pyriteSj  csclusivcly  of  any  pyrites  miied  "^^  .^^"'^ 
with  the  ore  accidentally,  but  is  intimately  united  with  the 
carbon,  and  this  in  a  manner  with  which  we  are  not  yet 
well  acquainted.     With  the  best  lenses  wc  cannot  discover 
the  smallest  atom  of  pyrites  in  the  ore,  cither  in  its  natural 
itate,  or  after  it  has  been  triturated  and  \^  ashed  through  the 
ticve  with  care*.     In  this  state  of  combination  with  carbon 
the  sulphur  is  protected  against  the  solvent  power  of  alka* 
lis,  and  gives  no  sulphuretted  hldrogcn  gas  with  muriatic 
tcid. 

G.  A9  to  the  determination  of  the  respective  proportions  Difficult  to  d*- 
of  the  constituent  principles  mentioned,  there  is  somedifli-  ^*'''^"^"«  ^^o 

'^  ^  »  proporlion*  of 

♦  I  h^Ave  observed  in  several  coal-mines,  particularly  those  of  Fire  dimp  nc^ 
Aniin,  a  fact,  that  has  probably  some  connexion  with  this  meh*  f"**^  W"^*** 
tioncd  by  Mr.  Klaproth.    The  coal  that  produces  fire  damps  4x)e% 
not  contain  any  pyrites,  at  lea^t  perceptible  to  the  e}'e ;  and  in  the 
same  places  the  coat  that  contains  a  great  deal  of  pyntes  is  wrought 
without  the  least  dunger* 
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culty  ID  it,  arUing  chiefly  from  the  intimatd  UQion  btiW% 
the  carbon  and  the  sulphur;  as  these  two  substaQces  caB^ 
not  be  separated  in  the  dry  way,  without  new  gaseous  com- 
pounds being  formed. 

The  essential  parts  of  the  mineral,  as  aa  aliun  ore,  are 
alaiQioe  and  suliihur.  The  ordinary  processei  of  analysb 
give  Its  directly  160  part^  as  the  quantity  of  alaminc  in  lOOO 
of  the  ore*  Th^^  sutphur  not  being  obtainable  in  a  separate 
state,' we  must  deduce  its  quantity  from^hat  of  sulphate  of 
barytes  obtained  in  treating  the  ore  by  nitric  acid.  Accor- 
ding to  what  has  been  said  (in  C),  1000  part*  of  the  ort 
produced  i70  of  this  sulphate.  From  this  quantity  Att 
parts  are  to  be  subtracted,  which  were  furnished  by  the  tU 
tnol  and  gypsum,  and  ^0  by  the  lutphate  of  potash,  ad. 
mitting  15  of  this  sntphate  in  1000  of  the  ore.  Thus  there 
remain  but  204  parts  of  sulphate  of  barytes  produced  by 
this  sulphur:  but  Wl  parts  of  this  salt  contain  90-75  of 
sulphuric  acid  of  the  spiicific  gravity  of  1  85,  or  67*5  of 
concrete  actd,  which  are  produced*  by  the  oxlgenaCion  of 
^8-5  of  suJphar.  And  if  (according  to  E  6)  the  sum  of 
the  sulphur  and  carbon  may  be  taken  at  225,  on  deducting 
2B*5  for  the  sulphur  we  shall  have  105*5  for  the  quantity  of 
carbon. 

H.  Admitting  that  1000  parts  of  crystallized  alum,  de- 
composed  by  muriate  of  barytes,  produce  at  a  mean  945  of 
sulphate  of  barytes,  we  shall  find,  that  the  28*6  of  sulphur 
contained  in  IQTX)  of  ore  may  alio rd  215  parts  of  alum, 
profided  tk^  proper  quantity  of  potash  be  added.  The 
component  parts  of  the  ore,  that  produce  them^  are  not  m 
fifth  part  of  the  mass. 

If  the  quantity  of  alum  obtained,  or  even  that  might  hm 
obtained  in  the  manufactories,  be  much  less  than  I  bare 
mentioned  I  this  arises  from  the  imperfection  of  the  process 
employed  to  produce  the  efflorescence  of  the  ore  during  iti 
exposure  to  the  air.  The  oxigenation  of  the  sulphnr,  and 
cousequ(?nt  formation  of  sulphate  of  alnmine,  takes  plac« 
only  on  the  surface  of  the  tumps,  and  of  course  the  greater 
part  of  the  ore  remains  undecomposed. 

I.  From  the  prec^idiug  experiments  we  may  infer,  thai 
1000  parts  at  the  earthy  alamlii<»iis  schist  of  Freieairald 
contain 

Sulphur 
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1(48  Tery  possible  howcrer,  t^iat  the  quantity  of  some  of 
these  component  parts  may  be  capable  of  being  determined 
with  more  accuracy*  As  to  the  cxce&fi  of  about  ooe  per 
cent,  which  the  sum  totaJ  shows,  this  may  be  considered  as 
of  little  importance  iti  an  analysis  like  the  present* 


On  the  Effects  of  Galvunimi  on  Jnimals, 
I^ir,  John  Tatuw. 


In  u  Litter  from 


Dear  Sia, 

IVLY  two  papers  on  galTanism  having  met  with  an  inser*  GtlTit^t  cat 

tion  in  your  Joumal^  induces  me  to  send  a  third,  contain.  "™'=°^* 

log  galranic  experiments^  some  of  which  I  presume  will  be 

mew  to  most  of  your  readers,  aa  I  b^liere  no  one  has  per« 

formed  them  but  myielf. 

Aft«r  hating  killed  two  frogs^  one  by  electricity,  and  Two  frogs  kiU- 

the  other  by  immersion  in  carbonic  acid  eas,  and  dissected  ^*  °"* ^  *^**^  < 
"*  3     7  tncity,  in*         ■ 

them  in  the  ntual  manner,  I  endearonred  to  excite  them  by  other  \fj  fijotA 

%  gahanic  trongh  of  50  plates,  containing  360  inches  >i^r.  f|f *^^ **"• 

face,  but  no  muscular  contractions  ensued.    I  did  not  (as 

9B^  li 
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is  geticraUy  the  case)  confine  my  cxperimciits  to  thn  ml 
parts  only  of  the  frog,  but  made  them  ou  (lie  supcKMf 

I   then  moistened  both  upper  and  lower  extrenit 
the  frog  killed  by  electricity  with  oTiniurijitJc  acid, 
medUtcly  applied   the  positWc  and  ricgntiTo   wires  < 
above  trough,   but  with  as  littTo  success. 

Having  left  them  on  the  table,  to  attcad  to  soaus 
experiment  In  another  room,  I  did  not  return  ton 
them  till  about  six  hours  after  the  experiment,  when  J 
much  surprised  to  observe  the  head  of  the  latter  frog  aj 
more  healthy  than  nben  I  left  it.  It  being  late  in  tiie 
ing,  I  began  to  lament,  that  I  had  emptied  and  cleans 
trough,  BS  I  wished  to  try  its  effects  a  third  time;  but 
the  appearance  I  was  tempted  to  try  the  effect  of  a  pi 
zinc  and  fill Tcr  plates  of  I|  in.  diameter,  and  the  coi 
siTC  motion  produced  by  this  small  power  far  exceed* 
most  sanguine  expectation* 

I  also  killed  two  mice,  one  by  diTidinj^  the  Tcrtcbi 
tlie  neck,  the  other  by  con^uing  it  under  a  bell  glaJi 
taining  about  a  pint  of  atnia«ipheric  air.  The  first  i 
was  powerfully  excited  by  a  pile  of  60  pairs  of  atinc 
copper  plates  moistened  with  iiolutlon  of  muriate  of 
But  the  same  pile  produced  so  small  a  degree  of  mad 
the  second  mouse,  that  I  can  scarce  say  whether  il  o 
or  not. 

After  having  performed  a  variety  of  experiments 
a  numerous  company  with  four  troughs  of  106  pmli 
plates,  containing  5350  inches  lurface,  I  placed  the 
tive  and  negative  wires  in  a  glass  jar  of  water,  to 
were  two  large  frogs.  The  instant  both  the  wires  lott( 
the  water,  the  frogs  betrayed  the  greatest  signs  of  m 
nesi,  so  much  that  some  gentlemen  requested  me  to 
the  wires,  I  complied  with  dieir  request,  but  obsem 
had  every  reason  to  believe  they  would  not  surriTe* 
result  was,  that  on  the  next  day  (beiog  loft  in  the  W4i 
il^y  appeared  very  IfiQguid,  and  on  the  second  day 
were  dcad^ 

perhaps,  Sir,  I  may  presume  too  far^  in  sulxmi|t2n£ 
theory  or  opinion  on  the  above,  eipenments  j  but  if  I 
1 9m  open  to  conviction,  and  shall  esteem  it  a  piirticuUf 
four  to  be  corrected  by  any  gf  your  icientific  readers. 

I 


coned 


^ 
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^  X  coRCeiTe,  Sif,  that  animals  possess  a  certain  portion  of  Accounted  for 

excita!)ilityj  which,  by  the  application  of  Tarious  powerful  '^^  ^^^  pnnd- 

stimuiij  such  as  galTaiiistn  and  electricity^  produce  muscu- wiimubili^. 

far  motions  both   in  the  liTing  and  dead  anima!;   and  if  too 

great  a  portion  be  applied,  it  final Ty  exhausts  the  cxcitabt- 

lify^  and  produces  death.     But  the  excitability  may  also  be 

destroyed  by  depriving  tfie animal  of  those  things,  which  are 

calculated  to  increase  or  replenish  it:  1   farther  Conceifc, 

that  the  excitability  is  in  proportion  to  the  oxigen  the  ani. 

mal  or  parts  of  an  animal  may  possess ;  and  if  animals  are 

depriTcd  of  life  by  the  above  means,  I  am  inclined  to  think 

little  or  no  motion  can  be  produced  by  the  most  powerful 

stimuli  with  which  we  are  acquainted.     This  theory.  Sir,  I 

think  will  account  for  the  results  of  the  experiments  I  hare 

detailed. 

Thus  with  respect  to  the  two  frogs  killed,  one  by  elec 
tricity^  the  other  by  depriving  il  of  oxigen  ;  the  cxcitabi« 
lity  beiitg  destroyed  in  both,  it  could  not  be  exerted*  But 
the  excitability^  f  conceife,  was  in  some  measure  restored 
In  the  first  by  its  absorbing  oxigen  from  the  oximuriatic 
acid  or  the  atmosphere,  after  being  a  few  hours  exposed  to 
their  action.  The  first  mouse,  being  suddenly  deprived  of 
life,  &tiEt  possessed  a  greater  quantity  of  oxigen  than  the 
second,  which  was  killed  by  depriving  it  of  the  vitat  prin* 
d|)le  by  degrees-  and  thus  it  was  easily  excited^  while  tli« 
latter  was  not. 

The  two  frogs  killed  by  galranism  may  be  accounted  for 
on  the  same  principle  as  the  frog  killed  hy  electricity. 

As  this  is  committed  to  paper  in  a  hurry,  I  Hatter  mjsetf 
the  candid  reader  will  diaw  a  veil  over  any  imperf^ctionSp 
Permit  me.  Dear  Sir,  to  subscribe  myself, 

Yours  truly, 

$S,  Danei  Street^  JOIIX  TATUM. 

Julif  21^   1808. 

Remark, 

These  experiments  appear  by  no  means  sulBclenC  to  prove, 
that  death  h  caused  by  the  tleprivation  of  a  peculiar  prln* 
cipte  of  exciiability,  according  to  the  io^eniaus  theor)  of 

Bro  wo  I 
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Brovn ;  tttil  leis,  fhat  o&igea  ii  that  principle,  mm  ^tjpom 
thesif  I  belicTe  first  broached  by  Gtrtaaoer-  Mn^k  iiidwd 
must  be  clone,  before  we  can  reatore  to  estabUsh  maj  tbeory 
on  to  abatruse  a  lubject,  aj  that  of  Titality  still  renHuna:  a 
aobject  on  which  it  is  not  of  »o  much  importance  to  nmlti* 
ply  f^cUy  as  to  describe  those  that  present  tbentsetTes  wilk 
accuracy,  and  with  attention  to  erery  concomitaat  cifdun- 
i<ance  cren  of  the  minutest  kind*     C. 
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XIII. 

On  ihe  Structure  and  Uset  of  the  Spleen*     Bjf  EvsmAfti^ 
Home,  £.ff,  F. /t.6'.» 

I N  bringini;  forward  a  fact  of  so  much  importance,  as  a 
communiczition  between  the  cardiac  portion  of  the  stomach 
and  the  circulation  of  the  blood,  through  the  medium  of 
the  spleen,  I  shall  not  take  up  the  time  of  the  Society  by 
offeriiTig  any  prenminary  observations,  but  state  the  circum* 
stances  uliiih  kd  to  the  discoTcry,  and  the  experiments  by 
which  tbe  dilTeri'nt  facts  hare  beet}  ascertained. 

During  the  inTt\>tigation  of  the  runctions  of  the  stomachy 
(in  which  I  have  been  lately  en^^i^'-^r'*  it  was  found,  that^ 
while  digestion  is  going  on,  ther^  iratlon  between  the 

cardiac  and  pyloric  portions,  either  hy  Asians  of  a  permanent 
or  muscular  contraction  f  *  Thi!j  fact  D^ced  the  process  of 
digestion  in  anew  light,  and  led  me  to  consider  in  what  wajf 
the  C|uantities  of  diflVreut  liquors,  which  are  so  ofteti  taken' 
into  the  stomach,  can  be  prevented  from  being  mixetf  witli 
the  half  digested  food,  and  interfering  with  the  fomiatioa 
of  chyle- 
Pursuing  this  inquiry,  I  found,  that  the  fl aids  are  princl. 
ptUy  contained  in  the  cardiac  porlionj  and  the  food  that 

•  Fhilos.  Trans,  tor  1807^  p.  45,  The  president  and  cotmctl  of 
the  Royat  Society  adjudged  the  medal  on  Sir  Godtrty  Copley^ 
donation^  fortheyi'ar  1S07,  to  Mr.  Home,  for  bts  Tacrious  papera 
mi  anatomy  and  physiology^  printed  in  the  Philosophical  Tn 
actions. 
•  f  Sec  Our  Aimnal,  p.  15  of  the  present  vol 
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has  retched  the  pyloric  portion  b  usaaJIy  of  one  uniform 
consiitence^  so  that  the  flaids,  beyond  what  are  necessary 
for  digestion,  would  appear  to  be  carried  out  of  the  ato* 
mach,  without  eter  reachiog  so  far  as  the  pylorui.  To 
ascertain  thetruthof  this  opinion  Is  the  object  of  the  p  re- 
tent  paper. 

The  lyinphatic  Teisels  of  the  stomach  are  nnmerous,  fjutLymphiticiip 
they  are  equally  or  more  so  in  the  other  Tiscera.     Many  cir.  ^  tbii. 
cumstances  appeared  to  render  it  probable,  that  the  spleen  is  Perhapt  by  Ui* 
the  route  by  which  liquids  are  conreyed.     The  more  I  con* 
sidered  the  subject,  new  reasons  in  favour  of  this  opinio Q 
crowded  on  my  mind,  so  as  almost  to  enforce  coiiTlctiou,  and 
made  me  let  about  devising  Tarious  methods,  by  which  its 
truth  or  falsehood  might  be  established. 

The  first  point  to  be  decided  was^  whether  the  liquids  FluUl*  cm 
rcceired   into  the  stomach   do  escape  in  any  considerable  stomich,  with^ 
quantity^  when  pre? ented  from  passing  out  at  the  pylorus.  ^"J  p*f»in|  dit 

This  was  aacertained  by  the  following  experiment,  made 
October  31,  1807^  with  the  assistance  of  Mr*  Brodie,  Mr* 
W.  Brande,  and  Mr.  Clift, 

The  pylorus  of  a  small  dog  was  secured  by  a  ligature,  and  "^hts  proir«i  •» 
a  few  minutes  afterwards  five  ounces  by  measure  of  an  in. 
fusion  of  indigo  in  water,  of  the  temperature  of  theatmos* 
phere,  wereinjectedhythemouthintothestomach.  Atthe 
end  of  half  an  hour  the  dog  became  ^tcV,  and  brought  up  by 
▼omitingl2  ounces  of  a  nearly  colon rless  fluidi  Thedog  was 
immediately  killed,  and  the  different  parts  were  examined. 
The  pylorus  was  found  t'f*mpletely  secured  by  the  ligature, 
so  that  nothing  couM  pas««  in  that  direction*  The  pyloric  por« 
tion  of  the  stomach  was  found  empty  and  contracted;  tha 
cardiac  portion  contained  about  two  ounces  of  solid  con* 
tents,  eniretoped  in  a  gelatinous  eubstancc^i  and  one  ounce 
of  water  with  little  or  no  colour,  the  indigo  being  com* 
plcttfly  separated  from  it,  and  spread  over  the  surface  of 
the  internal  membrane.  Of  the  five  ounces  of  water 
thrown  into  the  stomach,  two  were  brought  up  by  vomit- 
ing, and  one  only  remained  ;  two  ounces  had  tht-rcfertt 
eicaped  in  the  course  of  half  an  hour.  As  the  stomach 
contained  two  ounces  of  solid  food  at  the  time  the  expert" 
neut  was  made^  it  19  reaionabie  to  luppoit^  that  there  ws^ 
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Mho  f  onie  liqtiid  in  it|  and  m  thb  case  tike  whole  qoMm^if 
that  escaped  must  hare  cxce^sded  two  ounceci.  On  cssviia* 
ing  the  external  coTcrifig  of  the  stomach,  atiil  mloug  tim 
course  of  the  Ta&a  brcTia,  where  the  abiorbents  ntmwltf 
pass,  none  were  di^coTered,  so  that  Iheso  wet^^  W€fe  not 
at  that  time- carrying  any  liquid. 

The  %p\een  was  tnrgid^  unusually  large,  and  iti  exierttal 
surface  very  irregular;  when  cut  into,  small  cd  Is  were  ever  J" 
where  met  with  rout^jnitig  a  watery  fluid,  and  occiipytnf  a 
considerable  portion  of  its  substance.  This  apf>«araaoe, 
which  I  had  nercr  seen  before,  made  me  inquire^  if  it 
been  taken  notice  of  by  others,  and  cndea?our  to 
the  circumstances^  under  which  it  is  produced.  The  (oU 
lowing  stateraeot  contains  the  inforiiiation,  which  I  hafd 
receifed  on  thl^  subject 

Malpighi  appears  to  be  the  first  anatomist,  who  had  any" 
particular  knowledge  of  the  structure  of  (he  spleen.  H« 
describes  its  capsule,  and  a  network  which  pervades  every 
part  of  the  substance.  He  mentions  a  number  of  smail 
glands^  which  are  hollow,  and  surrounded  by  arterial  zoae«^ 
but  he  had  never  been  able  to  trace  any  venal  branches  into 
them.  He  believed,  that  there  was  a  cellular  structure  in 
the  spleen  containing  red  bluod,  interposed  between  the  ar- 
teries and  veins ;  thit»  led  him  to  adopt  a  theory,  that  die 
network  was  muscMlar,  and  by  its  aclJon  propelled  the 
blood*  so  that  there  was  a  systole  and  diastole  in  thespleeHy 
as  in  the  ht-art. 

Stukely,  in  hisGulstonian  lecture,  has  very  closely  copied 
Malpighi,  without  giving  any  additional  information. 

Cuvier,  the  latest  writer  on  this  subject,  in  his  JLefom 
iTAnatomie  compuriey  corrects  the  errour  of  Malpighi  re- 
specting the  nature  of  the  network,  which  he  states  to  be 
composed  of  elastic  ligament,  and  says,  that  there  are  Bmalt 
corpuscles,  the  use  of  which  is  unknown,  and  which  dls* 
appear  when  the  blood  vessels  are  minutely  injected. 

In  the  course  of  the  present  investigation,  1  have  eitatnined 
the  spleen  after   death,  under  the  ordinary  circumstance, 
and  have  found  the  appearances  de^scribed  by  Cuvikh.     I 
have  also  examined  it  frequently  immediately  after  the  slo-  ' 
mach  had  received  unubual  quanLidea  of  liquids,  and  in  that 

sUic 
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•tatp  have  found  inrariably,  that  the  corpuscles  of  CnTier, 
which  were  thi^.  gUntlf  of  Malpighi,  are  distinct  cells,  con* 
Uinihg  a  fluid)  which  escapes  when  the  cells  arc  punctured, 
and  renders  their  membranous  coat  yisible;  so  that  it  would 
appear,  ih^t  the  distension  of  these  cells  is  connected  with 
the  state  of  the  stomach,  and  therefore  onlj  takes  place 
occasionally;  and  that  the  elastic  capeule,  by  which  tho 
ipleen  is  surrounded,  adapts  the  organ  to  these  changes  la 
Its  Tolumc* 

On  examining  further  into  the  structure  of  the  spleen,  in  Farther  tUhmi* 
which  I  hafe  been  material ly  assisted  bf  Mr,  Brudie,  tht^^^^^"^  ^^ 
following  facts  have  been  ascertained. 

In  the  spleen  of  the  bullock,  horse,  and  hog,  the  cells,  Arteriej  nmltf 
whtin  the  arteries  and  reins  arc  injected  with  coloured  size,  [^c  cci^T*** 
are  seen  to  hare  numerous  arterial  branches  rdmif}-ing  in 
their  coats,  but  no  renal  ones,  which  confirms  the  0tate-> 
meat  of  MaJpighi ;  and  when  the  cells  are  empty  and  con- 
tracted, and  the  blood-ya^sels  filled  to  a  great  degree  of  ml- 
nutencst,  the  appearance  of  cells  is  entirely  lost,  as  stated 
by  Cu  Tier. 

When  the  cells  were  in  a  distended  state,  thelf  caTities  In  Intermediate 
a  great  many  instances  were  very  distinct,  hating  been  laid  ^*(^*j^^"    '^ 
open  in  making  a  section  of  the  spleen^     The  intermediate 
parts  of  the  spleen  are  but  sparingly  supplied  with  arterial 
branches,  and  the  smaller  ones  do  not  appear  to  hare  any 
particular  distribution. 

When  the  Tcins  only  are  injected,  their  branches  appear  ^^ins  mor© 
more  numerous,  and  larger  than  those  of  the  arteries,  mak.  rkJ^rtcH«,*anS 
ing  the  whole  substance   of   the  spleen  of  a  red   colour,  ^di***  from  th« 
They  appeiir  to  arise  from  the  outside  of  the  cells,  going  ofif 
at  right  angles  to   therr  circumference,  like  radii*     Where 
the  injection  has   not  been  Tery  minute,  they  are  seen  to 
suite  at  so  many  points  of  the  capsule;  but  where  the  iiu 
jcction   has   got  into  smaller  branches,  their  number  !s  so 
much  incrt-ased,  that  they  appear  to  form  plcxuFcs  round  the 
cells. 

The  trunk  of  the  splenic  telny  compared  with  that  of  the  Splenic  ^ein  5 
artery,  when  both  are  filted  with  wax,  is  found  to  be  in  tHe[{^^^J|^^^'* 
proportion  of  fiTc  to  one  in  its  siie.     This  was  ascertained 
both  by  an  accurate  m«a$iir«i&eut  of  their  diameters,  and 

by 
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Half  an  ounce  of  tujcfure  of  rhubarb,  diluted  in  1|  otinc^ 
of  wat^f,  taken  in  tlie  Intenral  between  meals,  dtd  not  pasi 
oiF  byr  urine  in  less  than  an  botir,  and  eren  then  ir^wi  not  in 
mfHcient  quantity  to  be  fUscoTcred,  till  the  test  was  ap. 
plie«1. 

The  same  quantity  was  taken  inimediatefy  before  a  break* 
fast  consisting  of  tea.  tn  17  minutes,  half  an  onnce  of  nrifi« 
was  voided,  which  when  tested  had  a  light  tinge.  In  30 
minutest  another  half  ounce  was  made,  in  which  the  tingt 
was  stronger ;  and  in  41  tniniites  a  third  half  ounce  was  madi| 
in  which  it  was  Terj  deep.  Tn  an  hour  and  fen  onmates  7 
ounces  were  voided,  in  which  the  tinge  of  rhubarb  was  rery 
wea,k9  and  in  two  hours  twelve  ounces  were  voided,  in  wbidi 
It  was  hard  I J  perceptible. 

In  6[  hours  the  rhubarb  acted  on  the  boweT>i,  and  gVfw^ 
decided  tinge  to  the  faeces  j  the  urine  made  at  the  same  time 
bad  a  much  stronger  tinge,  than  what  was  voided  at  one 
hour  and  ten  minutes. 

In  this  experiment,  the  rhubarb  appeared  to  have  escaped 
from  the  cardiac  portion  of  the  stomach;  and  in  twoboun 
leased  to  pass  through  that  channel;  but  was  afterward! 
earned  into  the  system  from  the  intestines,  and  again  ap* 
pettri'd  in  the  urine. 

This  experiment  was  repeated  on  another  person :  the 
rhubarb  wa^  detected  in  the  urine  in  "JO  minutes.  In  *2  hoort 
the  (inp^c  berame  very  fain*;  in  5  hours  it  was  scarcely  per- 
ceptiblc;  in  seven  hours  the  rhubiirb  acti^d  on  the  bowetf; 
and  the  urine  made  after  that  period  became  again  as  blghty 
ttngf^il  as  at  first. 

It  was  snegested  by  a  chemical  friend,  that  the  pnissi.itrof 
potash  might  be  a  better  substance  than  rhubarb,  for  the  pre- 
sent expenmrnts,  since  (he  sohilion  of  one  quarter  of  a  gnutl 
iu  two  ounces  of  wafer  becomes  of  a  blue  colour  on  the  ad* 
dition  of  the  acidulous  muriate  of  iron. 

To  determine  this  point,  one  quarter  of  a  grain  vras  dis* 
solved  in  two  ounces  of  serum,  btit  no  bine  colour  was  pro* 
duced  by  the  addition  of  the  test,  nor  did  this  effect  take 
place  till  the  quantity  of  the  prnysiate  was  increased  to  t 
grain;  so  that  minute  quantities  of  the  prosstato  of  potash, 
or  at  least  of  the  prussic  acid,  may  exist  In  the  blood,  with* 
out  being  detected  by  adding  solution  of  ii'on. 

The 
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The  effects  of  rhubarb  on  (he  urine,  and  the  (MerentEicpenRicnt 
parts  af  the  blood,  having  been  thus  ascerUiued,  a  tbtrd^^     '  " 
expcrinieiU  was  made,    in   which   that  sobstance  was  em* 
pluyed,  and  1  had  the  assistance  of  the  same  gentlemen  as 
in  the  others. 

On  November  17,  1807,  at  35  minutes  past  11  o'clock,  on  i  dog. 
five  drams  of  a  mixdire  of  tincture  of  rhubarb  and  water, 
in  the  proportion  of  a  dmm  to  an  ouncej  were  injected 
into  the  stomach  of  a  dog,  the  pjlorus  of  which  was  se- 
cured. At  20  minutes  payit  one,  two  ounces  of  fluid  were 
brought  up  by  Torai ting:  ten  minutes  afterwards,  another 
ounce  of  the  mtjtture  was  injccfed,  as  were  ninedrams  more 
at  half  past  four  o*cIock.  The  two  last  portions  wore  re* 
taiticd,  and  at  eight  o'clock  in  the  evening  the  dog  wat 
killed. 

On  examining  the  parts  after  dcatlj,  the  pylorus  was  found  None  of  the 
to  be  completely  secured:  the  stomac  h  contained  about  *wOthe^f(omach 
ounces  of  fluid;   none  of  the  absorbent  vessels  passing  from *l»stcnded^ 
its  great  curvature  were  in  a  distended  state,  so  as  to  be  ren- 
dered risible*     The  spleen  was  turgid  as  in  the  former  ex.  butthespteea 
periment,  and  the  urinary  bladder  full  of  urine.  blad'derVuU 

This  urine,  tested  by  the  alkali,   received  a  deeper  tinge  Rhubarb  m  the 
of  rhubarb  than  the  human  urine j  after  rhubarb  had   been^'^"''*' 
taken  three  hours  by  the  mouth,  and  in  other  respects  re- 
ficmbled  it. 

When  the  spleen  was  cut  into,  the  cells  were  particularly  ajid  intho 
large  and  distinct.  A  portion  of  it  was  then  macerated  m^P^^**- 
two  drams  of  water  for  ten  minutes  in  a  glaj»s  viaL  All  the 
parts  were  exposed  to  the  water,  by  its  being  divided  in  all 
directions.  The  water  thus  impregnated  was  strained  off 
and  tested  by  the  at  kali,  and  immediately  the  reddish  brown 
colour  was  produced  in  the  centre,  and  no  where  else,  but 
in  less  than  a  minute  it  began  to  diffuse  itself,  aod  ejctended 
over  the  whole, 

A  similar  portion  of  the  liver  was  treated  in  the  same  way,  None  In  die 
and  the  at  kali  was  added  to  the  itrained  liquor,   bnt  no^'^^^' 
change  took  place  in  it  whatever. 

In  this  experiment  the  rhubarb  wat  detected  in  the  juices  Coutd  not  have 
of  the  spleen  as  well  as  in  the  urine ;  and  as  there  was  no  *'.*^^  through 

^  '  the  commoa 

appearance  of  it  in  the  liver,  it  could  not  have  armed  there  ib»orbent  sy»* 

5  through*^- 


The  inquiry 
If  pimued. 


through  the  mediiim  of  the  common  abtorbents  cmrrjiog  it 
into  the  thoracic  duct,  aod  aft«r wards  into  the  circnlatioo 
of  the  blood, 
to  The  discoTcrjr  of  this  fact  I  consider  to  be  of  sofficietit 
importance  to  be  announced  to  the  Society,  that,  when  it 
u  thus  made  public,  I  maj  be  at  liberty  more  openly,  and 
on  m  more  extentire  scale  of  experiments,  to  prosecute  the 
inquiry. 
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On  Me  Purification  of  Lemon  Juice^     In  a  Leiier  from  m 


SIR, 


Correspondeni, 
To  Mr.  xMCHOLSON, 


4 


FurificatSon 
tamjoajuke 


of  i\  READER   of  your  Taluable  publication  submits  to 

your  judpnu'iit  the  folio  wing  methods  of  purifying  tcmon 
juice,  which  should  you  think  worthy  of  a  place  therdn, 
it  will  oblige 

Yours,  Sec. 

PHILOCHEMICUS. 


1st,  Take  of  nilromuriale  of  fin,  (prepared  bydiasoI?tiig 

hf  nUromuriat*  the  metal  in  a  mixture  of  two  parts  nitric,  aud  one  muriatic 
or  tin; 


«r  charccial. 


acid)    one  drLim,   lemon    juiie  one   quart ^   after  standing 

forty  eight  hours  filter  through  white  paper. 

2nd,  Take  of  finely  pounded  and  well  burned  charcoal 

one  ounce;  lemon  juice  one  quart  f  mi^,  and  after  ataadtng 

twclte  hours  filter  through  white  paper. 
Second  method      The  latter  method  seems  preferable,  as  there  is  nothing 
pM^haps  prefer-  employed,  which  can   in  any  degree  mjiire  the  jaice,  the 

charcoal  being  perfectly  insoluble. 

In  the  former,  perhaps  some  of  the  solution  of  tin  may 

pass  the  fiUer,  though  it  is  most  probablQ  it  precipilatdi 

along  with  the  mucilage  and  extractive  matter,  which  are  so 

combined,  that  one  cannot  t>e  precipitated  without  the  other  ; 

however  should  any  pass,  the  quantity  must  be  so  small,  mm 

to  render  it  of  little  consequence.      v 
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[  by  Dr.  Forbes  of  Edjobargb,  that  he  is  ^/*  [^*^'j^/        J 
nslation  of  Pliny's  Natural  Hiitory,  whicli  tural  History.  ' 


AM  liiforiocd  1 
engaged  on  a  translation  i 
is  to  be  accompanied  with  such  notes  and  illustrations^  as 
may  be  necessary  to  elucidate  the  context,  a  Life  of  the 
Author^  and  a  Preliminary  Dissertation  on  the  Origin  of 
Natural  History,  and  on  itb  progress  and  gradual  improve, 
ment,  from  its  infancy  to  its  present  state  of  comparative 
maturity. 

He  observes,  that  the  tbirty-sefcn  books  of  the  Natural 
History  of  Caiuf  Plinhts  Secundus  may  with  propriety  be 
regarded  as  the  Enct/clopisdia  of  antiquity,  since  its  very 
iuquisitifQ  and  andiistrious  author  has  collected  all  the  facts 
recorded  by  every  Greek  and  Roman  writer  previous  to  his 
own  time,  concerning  the  animal,  the  vegetable,  and  the 
Biineral  kingdoms^  and  detailed  in  a  clear  and  luminous 
arrangement  all  that  the  accumnlated  experience  of  past 
age^  had  ascertained,  relative  to  the  nature  of  animals  and 
vtgetablesj  to  meieroiogi/y  ttstronomtfy  botant^^  medicine ^ 
€hemtstrj/j  &c.  Pliny's  work  may  be  ditided  into  threo 
parts,  geography ^  natural  history j  and  materia  mcdica* 
Qt  his  geographical  inquiries  his  strictures  on  the  interior 
parts  of  Africa  are  perhaps  the  most  important.  He  de. 
rived  the  sources  of  his  mformation  on  thii»  subject  from 
the  Carthaginians ;  and  from  what  he  has  recorded  respect- 
ing the  natives  and  productions  of  those  regions,  it  is  eW- 
dent,  that  the  ancients  were  much  better  acquainted  than 
the  moderns  arc  with  this  quarter  of  flie  glotie,  which  from 
recent  events,  and  from  the  consequences  likely  to  arise 
from  a  great  act  of  national  justice,  deservedly  excites  in 
this  country  no  small  share  of  public  interest.  The  muie* 
ria  medicm  exclusively  occupies  fifteen  books  of  the  Ifistoria 
yaturalisy  and  constitutes  a  very  curious  and  instructive 
department  of  the  author's  invc^itigations.  It  cannot  be 
denied^  that  Pliny  discovers  hh  it;njranre  in  particular 
pointi^  and  that  be  has  recorded  with  bolcma  gravity  mmny 

absard 


New  uan^jtion  Aboard  (Men  and  anile  stones*  But  (ierh4i|n  he  mijlit  lufv 
?ttT^*HbtoTf*  ^^^  ^^  language  of  Quintus  CurUus,  "  Efuid^m  pbtn 
irtmicribt^  fmim  crtdo  i^^  and  we  knovr^  that  heoccaftoa* 
ally  discoTers  a  proper  degree  of  s^eplicisia  oo  mioai, 
|>oints,  which  came  iindt^r  his  rcriew,  .-Aitl  ^eireref/  rebakc9 
the  ran  it  J  and  self  confidence  of  the  Greek  authors,  from 
whom  he  derlTCtl  his  information.  Yet,  notwttfistaiidini; 
aU  the  censure  to  which  he  is  ubnottoiis  oq  lite  icore  of 
credulity,  hia  eioqueiit  and  instructive  history  will  cter  be 
yegard^d  as  an  itnperishahle  monument  of  its  author's  itiife^ 
fiatigabie  industry  and  Roman  5pirth  Pliny*s  Natural  Hiu 
lory  h  indeed  to  be  considered  an  invatnable  treasure^  isorB 
especiiilly  on  account  of  its  containing  an  infinite  namber 
at  excerpts  and  observ^itlonfi  itlustratiTe  of  the  Tarioas  sab* 
jecti  of  which  the  author  treats,  extracted  from  tbe  booki 
of  many  ancient  writers,  whose  works  hare  perished  throng 
the  injuries  of  time.  It  may  therefore  apf>eftr  fturpristmf. 
tliat  no  Knglish  translation  of  this  admirable  prrformance 
has  been  offered  to  the  public  for  more  than  two  centuries. 
It  is  the  present  translator's  object  to  supply^,  to  the  belt 
of  his  abilities^  this  dcnideradtm  in  English  Itteraturfw 
Oaa  gr^t  object,  which  tha  translator  will  keep  in  Tiewh 
MaB#ifisaQdiilustra[ioni>,  will  be,  to  accommodate  Plhi^^f 
descriptions  of  animaU^  plants,  and  minerah  to  the  no* 
menclature  of  the  Si/^iema  Naiurae  LinruH,  This,  be  is 
ahundanHy  aware,  will  prove  by  much  the  most  diffieolt 
part  of  his  labours;  and  he  despairs  of  execnting  it  with 
full  satisfaction  either  to  the  public  or  to  himself.  Bnt  ai 
in  the  present  state  of  natural  history  a  translatioa  of 
Pltny^  would  not  be  well  received  without  some  acconnt  of 
the  st^nonifwis^  he  enters  on  the  task  in  the  hope  of  being 
able  to  contribute  in  %ouie  measure  toward  Us  accompUsli. 
aoDt.  The  translation  thus  enldrgcd  must  extend  to  six  or 
Mmesk  volumes  in  octavo,  and  will  be  published  either  in  se* 
pirate  rolumes  successively,  or  when  the  whole  shall  baTe 
teon  finiihedj  as  future  circumstaucei  may  render  it  sd- 
viMble. 
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A. 

A.  B-  ^-  ^  **"  *  coticifc  method  of 
dctcmiining  «He  figure  of  a  gravlu- 
lijig  bwty  revolving  reund  another, 
2fl8  — On  the  direct  aUractiQn  of  a 
fphrroid,  and  demonst ration  of  Cl*i- 
raut's  iheorera,  273 

Acctim,  Mf.  his  apparatus  for  igniting 
light  combuiiibt*  subiUnces  by  means 
of  compressed  air,  578 

Acetoui  acid,  formation  of,  in  caf^t  of 
Indigestion,  1% 

Alkalie*,  fixed,  nature  of,  and  ihcir 
decdmpo&ition  by  electricity,  290, 32 1 

Allen,  Ml.  S26 

Altitudcft;  artificial  portable  horixon  for 
takmg,  279 

Al^ra  ore  of  Tolia,  anilysis  of,  959 

Amber  varnish  and  acid,  227 

Ammonia,  nmture  of,  S24 

Analysis-— of  the  water  of  the  Dead  Sea, 
32— Of  the  water  of  the  river  Jor- 
dan, ^8— Of  jade,  104 — Of  yenite, 
142-<»Of  the  ichist  that  accompanies 
the  mcnelite  near  Paris,  155^0f 
some  varieties  of  steatite,  or  talc,  170 
•-Of  diab«tic  urine,  2  :? — Of  iron 
ipar,  dU,  4i57^Df  an  urinary  oil- 
cului,  317^^f  alum  ore,  659 

Anderson,  Charles,  Esq.  on  the  geog- 
nosy of  the  btand  of  Inch  Keith,  in 
the  Frith  gf  Forth,  23^ 

An»maJ  heat,  cause  of,  200 

Apple-trees,  culture  of,  50 

Arc  of  the  meridian  mea.sured  in  India, 
40 

A  rem  berg,  Comte  de^  57 

Arnold's  pendulum  spring,  225 

Ash>fcrees,  impraved  method  of  raising, 
354 

Asphalttte^  Uke,  aiialyik  of  its  wattr, 
2> 
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Aston,  Mf,  J.  eittttet  of  a  letter  from^ 
giving  an  account  of  a  mule  cucttia* 
ber,  and  other  objects,  221 

Atmospheric  phenomena,  81 

Atmmphere,  lunar,  tl7 

Attraction,  direct,  of  a  spheroid,  273 

Attractir^n  of  the  earth  u  pon  the  atmoi*^ 
phere  of  the  moon,  )17 

Aumont,  Gillet,  W 

Aurora  borealls,  tee  Phettomcna 


Bakerian  lecture,  290,  321 

Balance  level,  for  laying  out  land  fot 
irrigation^  &c  544 

Balbo,  M.  on  native  gold  dust,  268 

Banks,  Sir  J.  on  tha  tim^  when  thff 
potato  was  first  Introduced  into  the 
United  Kingdom }  with  some  accoan| 
of  the  hill  wheat  of  India,  l^On  the 
rumination  of  the  kanguroo,  12«* 
On  the  lava  of  Mount  Hecla,  182 

Bauhin,  Ga^par,  on  the  tuberose,  58^ 
168 

Beilstein,  a  specter  of  jade^  105 

Bt-11,  Lieut.  John,  his  account  of  e%' 
pertments  made  to  ascertain  the  prac- 
ticability of  throwing  a  line  to  tti* 
shore  from  a  vessel  stranded,  283 

Eeltevuei  M  Fleuriau  de,  on  voicanic 
agency,  176,  241 

Becgman^s  analysis  of  iron  tpar,  314^ 
io7 

Berth icr,  M,  his  analysif  of  iron  spar^ 
014 

B«rthoUet,  M.  on  native  gold  dust,  272 
— >His  decomposition  of  atamonia  by 
electricity,   327 

Besson,  EV|.  67 

Biggs,  Mr.  his  aoooant  of  some  new 
apple*,  which,  with  many  others  thai 
hif«  bean  long  cultivated,  were  cxhi- 
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biied  before  theHortkaltDtil  Societj, 

BUdsteio,  analTtlsof,  171,  ITS 
Bla^den,  Sir  C.  on  the  relodly  c»f  fire- 

BonpUiid,  Mv  Humboldt 

B0reto»  GeuAt,  mtftake  of^  tn  hit  de- 

fcriptioo  of  the  lava  of  iEtxu,  247 
Bonvoisin,  Dr.  on   ^juUi  and  &aU«« 

gold  dust,  S69 
9iacoaooc*ftexperiroeaU|  coatroverted, 

Bna6e,  Mr.  375 

Brufrica  napuf,  a  new  variety  of,  16t 
Brissufi),  M    106 

'l^rodunty  M,  oo  native  gold  dost,  267 
^rodie^    Mr.    bb  expertment  on   the 

itructure  and  uMti  of  the  spJeen,  37 & 
Brydofie  oti  sb  '**tinf  -stars,  S3 
Bry,  De,  extiict  imm  hb  •*  Voyages,**  2 
Btich,  M    De,  on  the  crystak  inctuded 

in  Tolcaolc  lava,  IB  J,  243 
Buchanan^  Dr.    hts  description  gf  the 

gayil^  or  Indian  ox,  203 
Buchfili,  C.  F;  huexpefimeata  on  mo- 

1/bdenaj  If  1^  18d,  863 

C 

C<  on  the  effects  of  gaJTtnkxn  on  ani- 
naJs,  373 

mountain,    gcoio|ical    re- 
(on,  63 
CiJcuius  of  the  orioary  passages,  ana- 

lyviaof,  J17 
Cftrne,  Mr,  J.  hb  acootint  of  the  Rclis- 

l^au  tii^  mine,  24 
Cuiky,  M*  oo  the  saccharine  dtabetesi 

CuiluUr'A  btiMnl,  m  new  genus  of  in- 

icotj   Sl9 
ChaJk,  Jr  rejtch,  analysis  ot,  l7f 
Chiimpeaux,  94,   96 
Chapman,  Mr  2^1 
Chentfix,  Mf.  *>♦ 

Chrunttmcl^rs,  itDprovemenla  In,  S^4 
Cmca,  Peter,  eatiacl  from  ha  **  Chro- 


Citjft,  pood  of,  ho^draliiady  M 

Claitaors  f ystco  of  fmvitauQS,  5 

Clement,  M.  3S6 

Clift,  Mr.  375 

Clifton,  Mr.  T.  questiMi  bj,  \ 

the  ignition  of  tinder  by  i 

air,  278 
Clusius,  on  Ihe  iatroductioii.  of  thi  pe« 

tato  to  Spain  and  ltalj»  Z 
Colebrook,  H.  T.  Esq.    his  d«ict^i«sQ 

of  a  new  specie*  of  qol,  oaned  Ciy- 

4J,  201 
CoM,  suppoeed  tadiatfon  and  ttOmHaoo, 

of,  341 
Compensation  curb  for  tiniepi«c^  ISS 
Compensation  pendulum,  ^14 
Cordier,  M.  on  the  geooietncal  chane^ 

tersof  yenite,  141 
Coromandcl  coast,  measure  of  ad^iee 

at,  40 
Court,  M.  De  la,  59 
Crysials  in  lavas,  176,  242 
CryHuU,  spurious,  93 
Cucumber,  a  mule,  described,  ^I 
Cuvier,  on  the  ftructure  aod  ofioei  ii 

the  EpLcen,  376 


Dakon,  Mr.  his  expertmcou  on  eom- 
prcsited  air,  «79,  32fi 

Danid,  Mr-  F  C-  his  dcKrtpiSoii  ef  ta 
apparatus  to  ^ecorc  perspoa  Horn  sink- 
ing in  water,  or  to  act  as  a  life-pro* 
server  when  shipwrecked,  S8| 

Darcct,  212 

Daubenton's  docriptioa  of  tli#  stomach 
of  the  hippopotamos,   IJ 

Davy,  H.  Esq.   on  Mfse  new  nheno- 
mena  of  chemical  changes 
by   dectijcity,    panicid*f|y   the 
composition  of  the  fixed  alkalies,  i 
the  exhibition  of  the  oe 

w  b  i  ch  constitute  tkes-  hi - 

the  gcneial  iiat«reof  alkalisie  L 

:i9U,  3^1  ' 

Day,  David,  Esq.  on  theadvaotogv^t. 
nved  from  planution*  qf  aali^tms. 
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bead  S«i,  analf  iis  of  th«  witcni  of,  32 

HecAy  of  wood,  pre  vent  ion  of,   G9,  102 

Beluc,  G.  A.  on  the  crystallized  sub- 
stances included  in  lavas^  176,  242 

J>escotil5,  M.  Collet,  bis  chemical  ex- 
am malion  of  a  sparry  iron  ore,  307 

De^rmcs,  M,  526 

Dejreux,  272 

Diabetes,  essay  on,  230^Cure<l  by  ani- 
mal food,  232,  236 

Dickson,  Mr.  J.  on  a  variety  of  the 
brasfiea  naptis,  or  rape,  which  has 
long  been  cyltivated  on  the  coniinent, 
16S 

Digestion,  process  of,  8 

Dobson,  on  diabetes,  230 

Dolomieu^  M.  on  volcanic  productioot^ 
165 

D'Oyley,  Mn.  Hannah,  her  new  me* 
Ihod  of  reariog  poultry  to  id?antage, 

Draining  the  pond  of  Citis,  88 
Drappter,  M.  on  iron  ipar^  315 
Drew^  Mr.  Richafd,  description   of  his 

balance   level,  useful  for  laying  out 

land  for  irrigation,  for  roads,  and  for 
,  other  purposes,  344 
Drowning,  machine  to  prevent,  2&t 
Dry  rot,  inquiry  ixiio  its  causes,  and  the 

means  of  pfcveniion,  69,  102 
Dryander,  Mr.  on  the  time  when  the 

potato  was  introduced  to   the   British 

Isles,  1 
Dyndonald,  Lord,    103 
Dupujrtren  and  Tbenard,  on  the  mc* 

charine  diabetes,  230 
Dytiacns  on   gravitauon,    in   reply  lo 

Profesaor  Vince,  114,  276— .Answer- 
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Ecluse^  *«  History  of  Plante,"  56 

Electiicity,  new  phenomena  of  chetni- 
cal  changes  produced  bjr,  290 

Elliott,  Mr.  his  descriptioii  of  the  Gay* 
ily  or  Indian  ox,  207 

Esculent  root,  new,  d^crihod,  168 


Falconer,  Ret.  Thos.  hts  rtmarks  oft 
the  experiment  of  Mr.  Irwin  on  soap- 
suds as  a  manure,  100 

Faujas,  M,  mistake  of,  as  to  the  pos- 
sibility of  lava  insinuating  itsdf  into 
the  fibre*  of  wood  wtihout  consuming 
U,  247 

Ferrarius  on  the  cultOPB  of  flowert,  ftt 

Fife,  Earl  of,  communication  from,  t^ 
jativeto  his  pbnlaiJons,  SSO 

Fire-balls,  atmospheric,  61 

Fishes  near  Edinburgh,  319 

Fixed  alkalies,  Je«  Mk^ies 

Fluorspar,  238 

Forbes,  Dr.  his  new  ttanslatioil  of  PH* 
ny*s  Natural  History,  333 

Forsyth,  Mf.    lOl 

Fourcroy  on  molyhdena,  185 

Ffanck  on  diabetes,  230 

Franklin,  Dr,  on  the  southerly  windi 
which  follow  the  auromboresiis,  BS 

Frtinch  chalk,  analysis  of,  175 

French  tornipii,  Mi  Tumipt 

Friction  communicatei  heat  to  Wftttr« 
Ud 


Galirariism,  efecti  of,  on  animals,  37 1 
Gannet,  or  Soland  goose,  natural  hi»^ 

l4»ry  of,  S18 
Gardening,  55 
Garrard,  Mr.  Wm,  on  a  new  property 

of  the  tangents  of  the  three  angles  of 

a  plane  triangle,  338 
Gayil,  a  new  species  of  ox,  20 1 
Geological    remarks    on   a    calcareous 

mountain  near  Chessy,  62 
Gerard's  «  Herbal,**  2 
Giddy,  D.  Esq.  24 
Gillet  Laumont,   M,   144 
Giobert,  M.  27« 
GiuUo,   M.    on  the  native  gold  duit 

found  in  the  hills  in  the  environs  of 

the  coram une  of  St.  George's,  in  tho 

department  of  the  Dolre,  266 
Gold  dusty  ne  Giulio 
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CEmigh,  J.  £iq.  his  cvssjp  on  polffiiml 
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Cuftonp  M.  hk  chemical  otaminatioti 
4>f  ft  apanj  iron  ore,  JA7 
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tiifiKtory,  S6 
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1J8 
Uatftenfrati,  M.  ^14 
Hatchet^  Mu  €33 
Hauy,  Mr   94,  98,  104,  171,  314 
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HernandeJ,  S7 
Hernot,  Mr.  Thos.    the  first  who  de- 
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Heyer't    experiments    on  molfbdena, 

Hiclm'^  experimentj  on  moljbdcna, 
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Hunter,  on  the  human  itofaacli*  %$* 
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